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Aveling & Porter, LA: 


ROCHESTER. 


Gteam & (rude Oz 


Road Rollers, &e, ae 






YARROW & OO atnoty Ute 


PASSENGER AND OARGO STEAMERS, 


SHALLOW DRAFT VESSELS, 


yles Limited, 
ENGINEERS, IRLAM, MANCHESTER. 
FEED WATER HEATERS, 
CALORIFIERS, EVAPORATORS, 
CONDENSERS, AIR HEATERS. 
Merrill’s Patent baby i a ares for Pump 


Suc 
SYPHONIASTEAM TRAPS REDUCING VALVES. 
High-class GUNMETAL STEAM FITTINGS. 
ATER SOFTENING and FILTHRING. 5723 


ROW’s 
PATENTS, 


YARROW & CO. (192%), LID. 


LAND AND MARINE 


YARROW BOILERS. 





\ G Mumerd, L 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY AND WAR OFFICE LISTS. 


ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 


See Advertisement page 34. 


PATENT WATER-TUBE BOILERS. 
AUTOMATIC FEED REGULATORS. 


And Auxiliary Motions as supplied to the 
Admiralty. 217 


J. Davis, 





M.1.Mech.E., 


» Gas Engines ‘Tnspected, Tested and 
Reported upon. Over 25 years’ experience. Tel.: 
Maryland 1736 & 1737. Wire: “ Rapidising, London.” 





—Great Eastern Road, Stratford, B.15, 1794 
pee Leer & kK" irke 
PATENT 


BOILE 
Sole Makers: SPRNGHI BONRCOUET, — 
Parliament Mansions, Victoria St., London, S.W. 


[the Glasgow Railway 





Engineerin 3 Company, 
GOVAN, GLAS Lrp., 
London Office—12, Victoria Stet S.W. 


MANUFACTUBERS 0: 
RAILWAY CARRIAGE, WAGON & TRAMWAY 


WHEBLS & AXLES. 
CARRIAGE & WAGON IRUNWOREK, also 
CAST-STEEL AXLE BOXKS. 
Patent . 
Cee’ S HyarePaeumatic ASh Ejector 
Great saving of labour. No noise. No dust. No 
dirt, Ashes discharged 20 ft. clear of vessel.—Apply, 
F.J,TREWENT & PROCTOR, Lrp., Naval Archi- 
tects and Surveyors, 43, Billiter Bldgs., Billiter oo “i 
London, B.C Od 4 








‘ON ADMIRALTY LIST. 


John Kirkaldy, 


London Office: 101, LEADENHALL St., E.C.3. 

Works: Burnt MILL, near Hartow, Essex. 

Branch Office and Depot: 14, Snow Hui, 
BIRMINGHAM, a Central 2775. : 


Makers 
Kvaporating and Distilitk Plants. 
Petriger erating and Ice-making Machinery. 
ater Heaters. Evaporators, 
Fresh Water Distillers. 
Main Feed been 
Combined Circulating and Air Pum 
» - Auxiliary Surface Condensers, &c., c. 


ail Benders. 


FELLOWS BROS., Lrp., 
CrapLey HEATH, Starrs. 


Mank Locomotives. 
8; iho and Workmanship equal to 


Line Locomotives. . 
R&W. HAWTHORN. LESLIE & CO. Lrp., 


Ltd., 


2327 





9158 








ENGINEERS, N&EWCASTLE-ON-TYNE. 2572 
Qteam Hammers (with or 
Without guides), Hand-worked or self-acti 


TOOLS for SH PBULLDEES & BOILERMAKERs. 
2610 
DAVIS & P! RIMROSB, Liwrrep, Lerrn,Kpinsurex. 


Bere, Dorling & & Co., Ltd., 


i BRADFORD. 
GH-Ci..sS ENGINES FOR ALL PURPOSES, 











o) VOSPER & Co, Lo, 


(lampbells & He, [a 


SPECIALISTS IN 
Drillers & Boring Machinery 
for Engine Works and Boiler Shops. 


DOLPHIN FOUNDRY, LEEDS. 4547 











Ports 
SHIP & LAUNCH BUILDERS. Od 3551 
ENGINEERS & BOILER MAKERS. 
ike Your Repairs or any 

Bg MACHINERY, try 
AS HUNT & SON s, 
nome bion shen 
Bridge Road West, Battersea, 8.W.11., 
Estd. 1 
rhe M itchell (Conveyor a 
TRANSPORTER CO,, LTD., 
ConrRacTING ENGINEERS. 





DESIGNERS and BUILDERS 
of 
all Classes of HANDLING MACHINERY, 


Atlantic House, 
45-50, Holborn Viaduct, 
London, E.C, 1. 


Bie eee § Cent, London.” 


Telegrams : 
Holborn 


Telephone : 


Predgin g Ppiaat— 


For ALLUVIAL GOLD, PLATINUM & TIN. 
HARBOUR, RIVER & CANAL.—Gravel Dredgers, 
SCREENS.—DREDGE BUCKETS & Parts, all sizes, 

ARTHUR R: BROWN, 
54, New Broad Street, London, B.C.2, 
’ Telephone: London Wall 3418. 2509 


RAILWAY AND TRAMWAY ROLLING STOOK. 


Ht: N elson & (Co L‘¢- 


THE GLaseow ROLLING Stock AND PLANT by 4 
MoTHERWELL. Od 3383 


2418 











Fo Sale or to. Feu, i in Whole 


OTS. 

68 ACRES OF GROUND AND BUILDINGS, 
suitable for Factories or. Works, at Inchinnan, on 
the main road between Glasgow and Greenock. 

One building, length 250 it. by 150: ft., height 
48 ft. to eaves, structure of brick and 1% ‘ie from 
roof,, contains approximately 37,500 sq. ft. floor 
*POne wedi | in several bays, 330 ft. long at the 
longest part, 258 ft. broad, oe ae ,one part 24 ft. 6in, 
to eaves, other part 16 f eaves structure of 
brick! and steel, lit from) sides and. roofé, grano- 


lithic floors, ~ RA rey oy 1 heated, « contains 
a ximate) » floor space. 
Ona patiding 8 320 Silos by 180 ft. broad, height, 


16 ft. 9 in. to eaves, with small annex 50 ft. by 30ft., 
structure of brick and steel, granolithic. floors, lit 
from sides and_ roof, mechaatoally heated, 


ap mately 53,000 sq. ft. floor s 
*, Electric power is laid into eich, of Mt these buildings 
—, the Olyde Valley Power Station, slso water 


8 

axe further particulars 
WEARING & MARTIN, 
lasgow. 


apply to:— 
Writers, 18 180, Hope Street. 


IRON & STEBL 


Tubes AND Fittings 
AND 


Steel Piistece 


Srewarts AND Liovns, Lia 
GLASGOW BIRMINGHAM LONDON. 
See Advertisement, page 53, April 17. 2584 


ement—Maxted & Knott, 


Ltd., Consulting Cement Engineers, ADVISE 
GENERALLY on proposed Cement Schemes FOR 
ENGLAND AND ABROAD. ADVICE ONLY. 
BD icciic references. Established 1890. 

Address, BURNETT AVENUE, HULL. 
Cablegrams: “‘ Energy, Hull.” 


ames D. Roots.—Patents, 
BRITISH and FOREIGN. Moderate charges. 
Long and varied practical meering experience 
valuable toinventors. Formerly many years contri- 
butorof Patents Abstracts for “The Engineer” & “The 
Times.”—Thanet House, Temple Bar, London, W,C.2. 


THE Giascow ROLLING STOCK aND PLANT WoRKS. 


Ht. Nelson & Co., Ltd, 


BuildersofRAILWAYCARRIAG ES, WAGONS 
BLECTRIC CARS, aND EVERY OTHER DESCRIPTION 
or RAILWAY and TRAMWAY ROLLING STUCK. 

Makers of WHEELS and AXLEs, RAlLWaY PLANT, 

Foreines, SmitH Work, IRon & Brass CasTINGs 

PRESSED STEEL WORK OF ALL KINDS. Od 3382 

. Office and Chief Works: Motherwell. London 
ce: 32, Great St. Helen’s, Bishopgate, H.C.3. 





1828 











Bellis Three-crankCompound 
ENGINES, 500 poe os 230 V D.C. 
Also Brush-Parsons 600 Kw. EXHAUST TURBINE 


SET 220 Volt, D.C., with complete cnlenien 
plant. Very low price. 


JENNINGS, 
West Walls, 
Newcastle-on-Tyne. 


Regent 
G hears and Presses 


FOR SHEET AND PLATE WORKING. 


THE REGENT SHEET METAL 
MACHINE TOOL CO., LTD., 
REGENT WoRKS, WAKEFIELD. 2704 


TRADE “cc QUMMI ” 


anh aad 


AND SCREW SLOTTING CUTTERS. 
JOSEPH THOMPSON (Sheffield) Lrp., 


Townhead Street Bg tom Works, 
SHEFFISLD. 


PROPELLERS 
AND PROPULSION PROBLEMS. 


Special designs only. 
“ Circulation Theory.” 


Akimoff Propeller Company, 


2402 

















Iron and Steel : 
Tubes and Fittings 


Sole Licensees in Great Britain for the manufacture 
of “Armco” Rust =e Sepetee Resisting Iron 
. Tu 2257 


The Scottish Tube Co,, Ltd., 


PHILADELPHIA, U.S.A. 
P & W. MacLellan, Lid., 
¢ QLUTHA WORKS, GEARGOR. 
MANUFACTUBERS 0 
RAILWAY OAKHIAGES AND WAGONS 
OF EVERY D ON. 


RAILWAY IRON WORE, BRIDGES, ROOFING, &c. 
. Chief Offices : 129, Trongate,Glasgow. Od 8647 


-) ohn Belany, [nie 


MILLWALL, LONDON, E. 

GENEBAL CONSTBUCTIONAL ENGINEERS, 
Boilers, Tanks, & Mooring Buoys 
Srimi1s, Perro. Tanks, AIR RECEIVERS, STEEL 
CHIMNEYS, RIVETED STEAM AND VENTILATING PIPES, 
Hoppers, SPECIAL WoRK, REPAIRS OF ALL KINDS. 


He4 Wiishtson & Co 


LIMITED. 








See Advertisement page 62, April17. 2402 


Butish Bock Bearings, 


- LIMITED. 
Works and Offices: 120, ‘Cornwall Street, Glasgow. 
Branch Office: 4, Albert'S uare, Manchester. 
Regd. Offices: 10, Princes St., Westminster, 8.W.1. 


Adjustable’ Taper Roller 
Bearings. 


ailway 
G witches and 
(\rossings. 


T. SUMMERSON & SONS, LIMITED 
DARLINGTON, 27 


Fr Sale.—300 B-HP. New 


Design National GAS ENGINE, 4-cyl. 
Tandem Vertical Type, 300 r.p.m. Coupled direct 
to Electrical Generator, by J. P. Hall, gives 203 h.w.’ 
at 110 volts, Also PRODUCER PLANT, by Power 
Gas: Corporation and additional Generator by 
National. Im good order. No reasonable offer 
refused.—_FODENS LTD., Sandbach. 867 


Fo Sale, One Horizontal 


High Pressure Corliss STEAM ENGINE, by 
Fullerton, Hodgart &. Barclay, Cylinder 18 im, 
diameter by 3 ft. stroke, 80 revo ations per minute, 
Flywheel 12 ft. diameter by 2 ft. broad (in halves). 

Wels of Engiue, 8 tons. 





2698 














ht of Flywheel, 6 tons. 
pply, LANG BREA COMPANY LIMITED, 
36, Wesleyan Street, Glasgow. H8 
ew Wire Ropes, 
Half price. Send for list. 
LONDON ELECTRIC FIRM. 
Croydon. 2722 





Wayaoop-QOrtis 
Lirts 


2820 


54 & 56, Ferrer Lane, LONDON, E.C.4. 
62 & 63, LIONEL STREET, BIRMINGHAM, 
. and Principal Provincial Cities and Abroad. 


BARGAINS FROM BOLTON, 


ery Fine, Almost Equal New 

14 HP, MARSHALL DOUBLE CYLINDER 
PORTABLE ENGINE AND BOILER. 120 'lbs. 
working pressure. Colonial Type Firebox. 





NEARLY NEW, 21in. by 12in. BROADBENT 
STONE-BRBAKER, ONLY WORKED SIX 
MONTHS, 


BROADBENT, 16 in. by 9in., STONE-BREAKER, 


Ager. bad in. by 9in,, PORTABLE STONE- 
BREA: 
IN STOCK. 


THOMAS MITCHELL & SONS, LTD, 


BOLTON, 2611 











also WIN! ING, HAULING, AIR COMPRESSING 
and PUMPING ENGINES. 1896 
GOLD Mi DAL—INVENTIONS EXHIBITION-AWABDED 
Dr -ham’s Patent Suspended 
ROA: IGSHING MACHINES—EAST FERRY 
D ENGINEERING WORKS COMPANY, Lrp. 
NDON, TF) —Hydraulic Cranes, Grain Elevators, &c. 
—_Se- illus, Advt. last week, page 17. 2420 
(RA NES. All Types. 
ode SE RUSSELL & CO, ae 
Motherwell. 
elegrams 28-Ste ores, = 
[dees tel bes 
Adee Tiydre Botlers, soar &c. 
TUDES raul Wo Dr GHAM. 08179 





Heap Orrice: 34, Robertson Street, Glasgow. 
See Advertisement page 33. 


Registered Offices; Clutha House, 10, Princes St. 
Weituaineter SW.” ; 








eee 
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oe cs THE SO ; . . ¥ 
CITY OF LIVERPOO UTH INDIAN RAILWAY COMPANY R Y. Pickering & Co., 
: 


ASSOCIATION, TENDERS FOR PUMP, ETC. ae Railway Carriage and Wagon By 
For the prevention of Steam Boiler Explosions and ne The Directors are prepared to receive Wishaw, near Glasgow, have VACANCY 
for theattainment of Kconomy in the Application The Corporation invite lenders f th 1 f ans WUKKS MANAGER of sound Technical, Engine 
of Steam. 9, Mount STREET, MANCHESTER. d f the § lv and or e cue y OL: ing and Drawing Office experience, fully *ontam 
Chief Engineer: C. E. STROMEYER, M.I.C.E. ! I ‘fenders for € pupply 110 METRE GAUGE BOGIE STEEL HIGH-| with the manufacture of Kailway Carriages, 
Founded 1854 by Sir WILLIAM FAIRBAIBN. ERECTION of Combined ELECTRIC MOTOR | SIDED WAGONS, Wagons in all its branches, good organiser, 
Certificates of Safety issued under the Factory and | and MULTIPLE-STAGE TURBINE PUMP, and] Specincations and Forms of Tender will beavailable | to control labour.—Apply, stating age, qu: liticas 
Workshops Act, 1901. Compensation for Damages | Equipment, at Lodge Lane Baths. at the reoae oc Offices, 91, Petty France, | salary required, when at liberty. and fo: ward¢ 
and Liabilities paid in case of Explosions. Engines} opecification and Plan may be obtained on | Westminster, S.W.1. of recent testimonials, toJOHN ALSTON. 
and Boilers inspected during construction. 2701 | application tothe EngineerandChiefSuperintendent | Tenders, addressed to the Chairman and Directors | Municipal Buildings, Coatbridge, Lanarkshire, — 
: h ] f of Baths, 75, Dale Street of the South Indian Railway Company, Limited, 7 
T ystal P. alace Sc 00. 0 o Sonters ae be Severed by letter pest _ ong method, sete ioe Wann, a oo lank with os z 
I % own Clerk's Office (in the envelope provi , TO’ e undersign not later than Twelve Noon, on es 
ages 2 re = later than Noon, on Wednesday, the 13th May, 1925. | Friday, the 1¥th June, 1925. Civil Eng imeers (Ty 
PRESIDENT: J. W. Wirsox, M.Inst.C.E.,| The Corporation do not bind themselves to accept | The Directors do not bind themselves to accept REQUIRED by the GOVERNW 
M.1.Mech.E., F.8.E. the lowest or any Tender. the lowest or any Tender. of the GOLD CUAST for the PUBL 
PRINCIPAL: Maurice Wixson, M.Inst.0.B. WALTER MOON, A charge, which will not be returned, will be | WORKS DEPARTMENT for two tours of from ig 
VICE-PRINCIPAL: F. C. P. LawRENCE, M.S.E., Town Clerk, made of #1 for each copy of the Specification. 18 months’ service each. Free passages and quarts 
A.M.1.Struct B. pnd gre Copies of the Drawings may be obtained at the | and liberal leave on full polew Uuttit allo é 
The new course will commence on Wednesday, 22nd April, 1925. H 846 | Offices of the Company’s Consulting Engineers, £60 on first appoint ment, eg £480 for thef 
April 29th. New Students enter at the School on CITY OF LRICESTER. Messrs. RoBERT WHITE & PaRTNERS, of 3, Victoria | three years of service and then £510 rising to 
the previous morning. H 792 aes Street, Westminster, S.W.1. by annua! crements of £30and thence rising to; 
a ; STORM WATER AND SEWAGE DISPOSAL A. MUIRHEAD, byannual incrementsof £40. Candidates, agedaiy 
orrespondence Courses for WORKS. Managing Director. | preferably Associate Members of the Institutg 
Inst. Civil Bn. Inst. Mech., Londen Univ ieeaies 91, Petty France, 8.W.1. ivil Engineers, should be Bey surveyors iq 
Matric., Inter., B.Se.), Inst.M. & Cy.B., and ALL CONTRACT NO. 4. 0th Apell, 1986. Fa eer ee eulenunk teenies te 
ENGINEERING EXAMINATIONS personally —e PORT OF BRISTOL. elk seedeiane se tebe dean 
conducted by Mr. TREVOR W. PHILLIPS, B.Sc.| CAST-IRON PIPES AND OTHER IRONWORK. —_— aica pi e wn planning.—Apply, 
‘ ee RECONSTRUCTION OF SHED “Y,’ BRISTOL. | °C, by letter, statin eee, qualifications 
The Leicester Corporation are prepared to receive experience, to THE CROWN AGENTS FORT 


(ered Civil Engineer, MR SI, FSA, etc. Also 
ngineer. M.R S.I1., F.R.S.A., etc. Also ee ' 
Day Tuition in Office. Excellent resulte at all enders for the Su ply and The Docks Committee invite 2 Croce Bajt38i8 Millbank, Westminster, 
Hxams., comprising hundreds of successful Students. p lenders forth R onstruction : : 
Courses may commence at any time, and all DELIVERY of CAST-IRON PIPES, BENDS, € rveconstr ? aie ie am : 
Studeuts receive individual tyition.-For full| BRANCHES, SPECIAL CASTINGS and SLUICE mainly in Ferro-concrete, of the DOUBLE ivil Engineers Require 
rtleulars apply to 8/11, Taarronp Cuampens, 58,| VALVES for rising mains, and for other IRON-| FLOOR TRANSIT SHED, known as Shed “ V,” gl equiré 
OUTH JOHN STREET, LIVERPOOL. 2689 | WORK in connection with Sewage Disposal Works. | situate on Canon’s Rvad, Bristol. by the GOVERNMENT of CRYL 
a ere The Contract is divided into the following On and after Friday, the Ist May, 1925, a co "he for appointment as Irrigation Engi 
raug htsmen ss before |sections:— the Form of Tender, General Conditions, Speci. ca- | for three years in the first instance. Salary 
N tion, Schedule of Prices, anda copy of the Contract | rising to £900 a year by annual increments of § 








[the Manchester Steam Users 























7 Section A. Cast-iron pipes. 
——— with Government Departments Section B. Cast-iron pipe specials. Drawings can be obtained from the undersigned on | (£600 on attaining 30 years of age). Free p 


on with an st, please communicate Section ©. Sluice valv S ; % . 
a B es, wall penstocks,.| production of a receipt showing that a deposit of] provided. Candidates, preferably unmarried, 
with the GENERAL SHOKBTARY, Association of floating arms, etc. TF tea (boon. told to the Goneal lananer and|26 to 31, must have passed the examination 
& pb @ Draughtemen, 9, Section D. Automatic revolving sewage] Secretary of the Bristol Docks Committee TO | qualify for Associate Membership of the Instit 


St. George’s Square, London 8.W.1. G 758 distributors. WHOM ALL CHEQUES MUST BE MADE} Of Civil Engineers, or hold equivalent profess 
The deposit of £5 will be returned | Qualifications, and have had at least three yest 


ngineering Salesmanship enue may be submitted for any or all of the feng tides te ote A Wate a 
H items. ereafter to all bona Tenderers. ractical experience on Waterworks, drain 
and SALES MANAGEMENT.—Write for] Copies of the Conditions of Contract, Specification, | Tenders must be enclosed ina sealed envelope coskeue and dock works.—Apply, at once, bi 
eS ee ve ymeg be eae pod he op Bill of Quantities, with Form of Tender, eto., ma endorsed, “Tender for the Reconstruction of Shed ae on weg ig Bi ee. quail cation 
a *— Tbe obtained at my Office on and after 20t ril,|‘V,’ Bristol,” addressed to the General Manager | 2nd experience, to GENTS FO 
DIRECTOR. Institute of Engineering Salesman- | 1925, on payaent of the sum of £2, which will be] and Secretary of the Docks Committee, 19, queen THE COLUNIES, 4, Millbank, London, S 
ship, 77, Millgate Building, Manchester. 2676 | returned on receipt of a bona fide Tender. Square, Bristol, and must be delivered to him, | quoting at head of application M/13342. 
Cheques, ete., to be crossed and made payable to | accompanied by all the prescribed documents and 
TENDERS waeelel Seles sane with the Summary of aig - les eee ection Engineers 
—__———~—| Tender on the ’ Forms supplied, filled 2 and} The Docks Committee do not bind themselves to REQUIRED for the CONSTRUOTH 
BOMBAY, peor AND ot pga INDIA ores ve Whe og = = ae forks accept the lowest cs -_ Fen en BRANCH a the FEDERATED Ld 
RAIL AY COMPANY. an ‘arms Committee, Town Hall, Leicester, are . STATES RALLWAYS for three years’ service wi 
to be delivered not later than Nine a.m., on 9th May. Chief Engineer, possible extension. Salary, $40: Hh month, rising 
The Directors are prepared to receive up to Noon | 1925, endorsed “Tender for Cast-iron Pipes and : Port of Bristol. | $475 a month by annual increments of $25 a mom 
on Friday, 8th May, other Ironwork. Chief Engineer’s Office, plus a tem: orary non-pensionable allowance of i 
d f, th S ] f - The Corporation do not bind themselves to accept Avonmouth Docks, which is liable to cancellation or revision plug 
enaers tor e upp y OL :——| the lowest or any Tender. 24th April, 1925. H 841] commuted Field allowance of $50 a month; 
(1) HELICAL & VOLUTE SPRINGS. E. GEORGE MAWBEY, M.Inst.C.E. Y Di 1 T der. exchange value of the dollar, in sterling, is at pres@ 
(2) LAMINATED & ELLIPTICAL SPRINGS. City Engineer and Surveyor. qor iisposa by ender, | fixed by the Government at 2s. 4d.. but its purchas 
Tenders must be made on Forms, copies of which, Town Hall, Leicester, 40,000 tons (ex-German) FLOATING | power in Malaya is at present considerably less 1a 
with a et voyeed ee at these a April, 1925. H 809 DOCK, No, 23. that of ee n Aroag United Kingdom, Free 
on payment of 20s. each (which will not be returned). “GE THE ADMIRALTY have for disposal, without | ages provided. On expiration of agreement bone 
the Directors do not bind themselves to accept | SHB _DIRKOTOR pray gy * — oer restriction as to use abroad, the ateveusealonet of four and a half months’ salary may be allows 
DEPARTMENT, Branch No. 16, Belvedere Road, a . 
the lowest or any Tender. Lambeth, 8.E.1, invites Dock, lying in at Chath rovided the work and conduct of the person engal 
5.G.8. YOUNG, 2 wine Brief particulars of the Dock are as follows :— as been in every way satisfactory. Candidate 


in connect 





























Secretary. ’ Yeuders for — Lifting Capacity. 40,000 tons. | age 22 to 38, unmarried, must have served ane in 
Length overall ....s..sccseesseeseeiseerees702 ft. 9 ins, ] Cering apprenticeship on a Home hailway, preigr 


Offices Se rents Soars, 
estminster, S.W.1. ANE Breadth 194 ft. ably possess some subsequent experience on rail 
20th April, 1925. H 831} 5 aan a pA gic sD opeaeall Breadth to outside walls...............183 ft. 10 ins, | Construction and mamtenance, and have past 
HEATING CONCRETE BLOCK YARD PLANTS: Width inside at top of walls ......154 ft. 2 ins, | examination to qualify for Associate Membership@ 
P (a) Goliath cranes. — taonde * an hoe 147 ft. 10 ins. the Inetieties oka aa yar ete — 
THE COMMISSIONERS ’ (s) Mixer gantries with tip wagons. nimum inside widt ween PEC OCRIPAE Caer Cerone PD y 85 Oo 
WORKS, Etc., are alae 4 (c) Bunkers with omens, hoppers, wa) fenders od .. 2 ins, mens Png on ioe 4 Bi 
[lenders before Eleven eal or cedar ee: . 4ft, 3ins.| COLONIES, 4, Millbank, London, 8.W.1, quoting 
a.m., on Wednesday, 13th May, 1925 | 4- BLECTRICALLY DRIVEN PUMPING Maximum draught of shipdockable, __ top of application M/13264, 
for the INSTALLATION of LOW PRKS UNITS, mounted on pontoons for dewatering D age] . ree : 36 ft. : 
SURE HOT WATER HEATING at COLWYN BAY cofferdams : eS ee eee ae he South Metropolitan G 
Post Office. (4) Pontoons with covering and stays, ock ship of 36 ft. draught...... 63 ft. 6 ins, nn 
Drawings, Specification, a copy of the Conditions gantries, etc. Time for lifting large ship... ......... 2—3 hours. COMPANY HAS a VACANCY for. 
and Form of Contract, Bills of Quantities and Forms (p) Centrifugal Pumps, 8 in. The sections of the Dock are for sale as and where] ENGINEER with wide experience in the 4 ; 
for Tender, etc., may be obtained from the CON- (c) Squirrel Cage Motors with control gear. they lie, and without any guarantees. Further| construction, erection and repair of gasholde 
TRACTS BRANCH, H.M. Office of Works, King (p) Delivery and Suction Pipes, Valves, etc. | particulars, Tender Forms, Conditions of Sale, etc., | retort and other manufacturing plant and struc 
Charles Street, London, §.W.1, on payment of One Tenders due on the 5th May, 1925, for Nos.1 and together with an order to N= 19 may be obtained | of the kind used in Gas Works and Coke ve 
Guinea. (Cheques payable to The Commissioners | 2, 8nd on the 7th May, 1#25, for Nos. 3 and 4. upon application to the DIRECTOR OF NAVY | Recovery. = 
of H.M. Works, etc.) The sums so paid will be} _Tender Forms obtainable from above. H 861 | CONTRACTS, ADMIRALTY, Room 62, Princes i 
returned to those persons who send in Tenders in EAT WESTERN RAILWAY House, Kingsway, London, W.0.2. Applications, giving age, - full partied ae 
conformity with the conditions. H 862 GR . Sealed fenders are due at the Admiralty by Noon, | qualitivations, experience, military service, ! 
ee on Tuesday the 12th May, 1925. H 758 | salary required, should be made in writing 
The Directors of this Company are prepared to - - undersigned before 9th May, 1925. 


COUNTY BOROUGH OF BURNLEY. neds 
TO PUBLIC WORKS CONTRACTORS. enders for the Construction pratnlinns scree ho mb whe na By Order, 
DEPARTMENT OF SCIBNTIFIC AND FRANK 


, of a LOOP LINE and other Works near Roath 
The Corporation invite Park, Cardiff, er “ INDUSTRIAL RESEARCH. Secreta 


[renders for the Construction Plans and Specification may be seen and Forms of cnaceiiiiel 
Ore or Two Junior] ™ ld Kent Rosa, 


of a NEW AQUEDUCT, to carry the Leeds Tender and Bills of Quantities obtained at the 
Office of the Engineer at this Station, between the 
and Liverpen] Canal over Yorkshire Street, Burnley | hours of Ten a msand Four pte ASSISTANTS are REQUIRED at] London, 8.H.1. 
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DRY DOCK AT CONGELLA, DURBAN. 
(Concluded from page 442.) 


_ Iw our previous article, when dealing with the 

jing caissons constructed by Messrs. Sir W. G. 
Armstrong, Whitworth and Co., Limited, for the 
Congella dry dock, we stated that one of these has 
a fixed deck, while the other has a deck which 
‘gollapses automatically when the caisson is hauled 


<+-110°0 Between Cope Girders---—~> Fig. 36. 


«<«-—109:114 over Rollers —-----— 
«<--109-93/4¢ Length of Deck 











past the pivots, as shown in Figs. 38 and 39. At the 
bottom they are fitted with large counterweights. 
The A deck is fitted with 15}-in. rollers at the sides. 
A detail of these is shown in Fig. 40. When the 
caisson is drawn into its recess these rollers come 
in contact with the curved face of the girder across 
the recess opening. Further movement pushes the 
deck over to the left, the counterweight arms being 
swung up into the inclined position shown in Figs. 


Fig. 


















































SECTION AT BALANCE WEIGHT 
FRAMES 6 12 &18 








Proceeding next to the draw and hauling gear 
of the caissons, the drawbar housing in the caisson 
is shown in Figs. 41 and 42, The drawbar connec- 
tion is fitted immediately below deck B. The hous- 
ing is made up of 3} in. x 3} in. X 0-5 in. angles, 
with 1 in. plates above and below and } in. side 
plates, with } in. and } in. gussets. Above the 
B deck is a watertight trunk carried up to just 
below the A deck, which is fitted with a manhole 
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SECTIONAL ELEV.OF HAULING BEAM ANDATTACH- 
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SECTIONAL ELEV. OF CROSSHEAD AND HAULING 
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Mato its recess. This deck is illustrated in Figs. 36 to 
99, above. The construction of the decking itself 
described in our previous article, in which it was 
Mlerred to as the A deck. We will proceed there- 
me to deal with the manner in which it is mounted. 
His carried by a number of hinged arms pivoted 
ao the B deck below and allowing the deck a drop of 
4it.6in. The arms are arranged alternately in twos 
fours across the B deck, as shown in Fig. 37. 

he central pair of each set of four are of heavier 

gn than the rest and are prolonged downwards 


36and 39. The deck falls until it can pass beneath 
the recess cover, the A deck rollers running on the 
under side, as indicated in Fig. 36. The action is 
accomplished in the first 6 ft. movement of the 
caisson. On moving out of the recess the deck is 
raised automatically by the same means. Stops 
are placed on the C deck to prevent the counter- 
weights from swinging too far. The handrails are 
carried by the hinged side arms and collapse with 
the deck, hinged eyes being fitted to the stanchion 





heads to take the rails. 
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in the case of the inner caisson, so that access may be 
had to the draw-pin. The trunk is 6 ft. wide, 
tapering in the cross dimensions owing to the slant 
of the caisson end. Details of the drawbar and 
equalising beam are illustrated in Figs, 43 to 49. 
Fig. 43 incidentally shows the manner in which the 
6} in. pin is held in the caisson housing. The pin is 
covered with a bronze sleeve. The drawbar itself 
is shown in Figs. 45 and 46, Itis 15 ft. long between 
centres and is built up of } in. plate 15 in. wide, and 





two 7in. X 3} in. x 20 1b. channels. At the ends 
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are } in. doubling plates on the top and undersides, | 
while steel castings are arranged between the top 
and bottom plates, as shown in the illustrations. 
Fig. 43 shows the caisson end of the drawhar, as 
already explained ; Fig. 44 shows the drawbar end 
to which the hauling or equalising beam is fitted, the 
beam itself being shown in Figs. 47 and 48. 

The arrangement of this beam is best seen in Figs. 
7 and 9, Plate X XIX, which accompanied our issue 
of April 10. It extends across the upper part of the 
caisson recess, and is coupled to the hauling gear at 
the end of the recess by endless ropes, part of which 
runs over sheaves close behind the coping girder. | 
The beam is of box section, constructed of 2 in. plate | 
and 34 in. X 3$in. X Zin. angles. It is 3 ft. wide | 
at the centre, tapering to 1 ft. 9 in. at the ends. | 
Throughout the length it is 1 ft. 7in. deep. The front | 
and back plates are 3 in. thick, but on the back: | 
there are in addition two 3 in. cover plates at the | 
centre. The diaphragms are of 10 in. x 3} in. x | 
23-55 lb. channel. ‘Towards each end are vertical | 
4 in. pins, to which the ropes are shackled, the | 
connections passing through rectangular 9 in. x | 
72 in. openings in the front and back. The con- 
nection on one side consists of a plain link coupled 
with the rope end. On the other side the rope | 
end is connected with a 4 ft. right and left- 
handed adjusting screw between forked links. At 
each end the beam is supported by rollers, details of 
which are given in Fig. 49. These run on rails laid 
on ledges on the recess sides. The rollers are 6} in. 
in diameter. They are carried in brackets which 
swivel under the beam, being held in position by a 
pin fixed in the beam end. Brass bushes are fitted 
on the pin and also inside the roller. 

The endless hauling gear is shown in Figs. 50 
to 53above. It is electrically operated, the gear being 
housed at the inner end of the recess and placed 
15 ft. above coping level. 4}-in. wire cable of 
special quality to resist the action of sea water 
connects the hauling beam and winding gear. 
This cable passes over V-grooved pulleys at the 
coping end. These are 3 ft. 3 in. in diameter at 
the root of the groove. They are carried in cast-iron 
brackets. Both in-haul and out-haul ropes are 
also passed round similar sheaves under the winch 
house, in order to change the direction of the pull 
of the gear above. The arrangement is well seen 
in Fig. 7 on Plate XXIX. The two drums are 
centred 24 ft. 7} in. apart. They are free on the 
shaft and are driven by triple-reduction gear from 
a 90-h.p. Crompton, three-phase motor running at 
360 r.p.m. on 400-volt 50-cycle supply. The 
reduction gear gives a hauling speed of 25 ft. per 
minute, the operation of opening or closing occupy- 
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Fig .54. SECTION THROUGH PUMP HOUSE 
AND SOUTH WALL 
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The drums are 2 ft. 10 in. in 
diameter at the bottom of the grooves, giving a coil 


ing 45 minutes, 


diameter of 3 ft. for the rope centre. They run on 
fixed shafts, being provided with gun-metal bushes, 
12} in. long at one end and 9 in. at the other. The 
shaft is 6? in. in diameter at the bushes, and is held 
in bracket bearings 64 in. long where it is 5} in. ia 
diameter. The spur gears are bolted to the drum 
end-plate. The pinion on the first motion shaft has 
18 teeth and gears with the second-motion spur of 
108 teeth. The next reduction is from 22 to 121, 
and the last, at the drums, from 21 to 85. A 
powerful solenoid brake is fitted on the motor shaft. 
This may be seen in Figs. 50 and 52. The gear is 
designed for a normal working load on each rope 
of 12 tons and a maximum of 18 tons. 

The motor is of the totally enclosed, slip-ring 
induction type. It is designed for standard half- 
hour rating, capable of carrying 25 per cent. over- 
load for five minutes and 100 per cent. overload 
momentarily without injury. The controller is of 
the reversing-drum type, with single crank- 
operating handle. It is fitted with contacts 
for interlocking with the main circuit breaker 
and limit switches, so that in the event of 
the main circuit breaker opening as a result of 
overload or voltage failure, or the operation of 
either of the limit switches, the controller must be 
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returned to the off position before current can be 
given to the motor. The switchboard carries a 
triple-pole, quick-break, enclosed-type main isolating 
switch, a triple-pole, enclosed-type circuit breaker 
with no voltage release, and two time element over 
load relays, &c. The caisson is fitted with two 
totally-enclosed, self-replacement type limit switches 
to prevent over-running in either direction, the 
switches being placed in compartments arranged in 
the masonry of the recesses and being operated by 
striking gear on the caissons. : 
The dock holds 38,118,750 gallons. It is filled 
by culverts running from the flanking walls at the 
entrance, through the main side walls as shown in 
Figs. 2 to 4, page 439 ante, and connecting with the 
dock chamber by right angle bends just at the back 
of the inner and outer caisson recesses. The filling 
culverts are 8 ft. high by 5 ft. 3 in. wide, the invert 
being at 34 below datum. In the case of the culvert 
in the north wall, this had to be carried down at the 
caisson recesses to —37 and —39, by means . 
inverted syphons, to clear the roller path fom 
&c. The operation of filling the whole chamber wit) 
these two culverts in use occupies 47 minutes. 
Each branch of the culverts is provided a 
sluice valve and an emergency sluice is also arrange 
at each intake. e 
The suction culverts are 6 ft. high by 5 ft. 3 
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PUMPS FOR DRY DOCK AT CONGELLA, DURBAN, SOUTH AFRICA. 


CONSTRUCTED BY MESSRS. GWYNNES ENGINEERING COMPANY, LIMITED, ENGINEERS, LONDON. 
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slip-ring motor, running on 400-volt, 50-cycle 
supply, at a speed of 960 r.p.m. This pump 
is also fitted with a sluice valve, reflux valve and 
foot valve. 

Other pumping plant by Messrs. Gwynnes con- 
sists of a 2-in. house pump, an exhauster, a 
hydraulic power pump and hand hydraulic power 
pump. The house pump has 2-in. delivery and 
2}-in. suction, and is driven by a 3}-in. squirrel 
cage motor running at 1,440 r.p.m. ‘The exhauster 
for the main and drainage pumps is a two-throw 
Edwards type air pump with single-acting plungers 
12 in. in diameter by 6 in. stroke, motor driven 
through single-reduction gearing consisting of a 
cast-iron spur and raw hide pinion. The motor 
for this is a 20-h.p. machine of the slip ring type 
running at 960 r.p.m. 

The three main pumps are of a capacity which, 
when working together, make it possible to unwater 
the dock completely in 4 hours, assuming that 
pumping starts 4 ft. 7} in. below high water spring 
tides when it reaches 6 ft. above datum, and then 
falls 4 ft. 64 in. in the next two hours. Running at 
a steady speed of 415 r.p.m., the power taken 
measured at the coupling being 660 b.h.p., the 
main pumps are estimated to have an efficiency of 
81 per cent. The leakage pump delivers 2,000 
gallons per minute, against a 70-ft. total head, 
taking actually about 59-2 b.h.p. at 960 r.p.m., 
with an efficiency of 74 per cent. The house pump 
delivers 60 gallons per minute against 60 ft. head. Fic. 60. Onz or THE Maryn Doox Pumps. 
The exhauster is capable of charging the three 
main pumps within 15 minutes, at a speed of is Pe, 

260 r.p.m. 

The motors for the pumps were supplied by 
the General Electric Company, Limited, of Witton, 
Birmingham, who, in addition, also furnished the 
liquid starters for the main units, and for the 
66 and 20-h.p. motors, as well as a truck-type 
cubicle switch-board for the main units on 6,000/ 
6,600 volt three-phase 50-cycle supply, and one 
transformer cubicle. The transformer is an 
85-kv.-a. three-phase unit for 6,600 to 440 volts 
50 cycles. 

A water-level indicator is arranged in a well 
alongside the pump house. ‘This may be seen in 
Figs. 55 and 57. The pump house is provided 
with a 5-ton electric overhead travelling crane. 

* The warping equipment consists as previously 
stated of six 15-ton electric capstans. These 
were supplied by Messrs. Vickers Limited. They 
have a speed of 20 ft. per minute when exerting a 


15-ton pull, or 60 ft. per minute with a 5-ton a pia Beate 


ll, the ch bei btained b fa ; 
pu e change being obtained by means of a Fro. 61. set 
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mechanical gear-box. The motor has an output 
of 33 h.p. at 720 r.p.m. It works on three-phase 
50-cycle 400-volt supply, being of the semi-enclosed 
protected slip-ring type supplied by the Metro- 
politan Vickers Electrical Company, Limited. 
The controller is of the contactor type, with pedal 
switch, acceleration being automatic. A solenoid- 
controlled mechanical brake allows the gear to 
be changed without releasing the pull on the rope. 
The resistances are supplied for two-minute rating. 
The drum is 2 ft. 3 in. in diameter. All the gear 
is enclosed in a water-tight box. 

The dock-side gear further includes a 25-ton 
erane capable of lifting loads at 90 ft. radius, or 
10 tons at 100 ft.; and, in addition, one 10-ton 
crane and two of 5 tons capacity. ll are electri- 
cally operated. Hydraulic power and compressed 
air supplies are provided at the dock. 








LITERATURE. 





Electrical Measuring Instruments. Part II. Induction 
Instruments, Supply Meters and Auxiliary Apparatus. 
By C. V. Dryspate, O.B.E., D.Sc., M.LE.E., and A. C. 
Joutzy, A.M.I.E.E. London: Ernest Benn, Limited. 
1924, [Price 55s. net.] 

Tus volume follows closely the plan adopted in 
the earlier, and the authors again limit the discus- 
sion to the construction and theory of commercial 
indicating instruments, omitting reference to labora- 
tory apparatus. The main value of the work 
consists in the insistance on a high standard of 
accuracy in mechanical construction, the comparison 
of tht merits of different instruments designed for 
the same ends, and the discussion of differences 
of arrangement which have been introduced with 
the view of eliminating sources of error. The task 
of selection of the most suitable instrument in 
combination with existing apparatus is consequently 
much simplified, and the existence of unsuspected 
errors more easily detected. 

The book opens with a reference to electric supply 
meters, and this arrangement is convenient and 
historically correct, for an early and pressing need 
was the construction of a device that would record 
the total energy consumed during a given period. 
The authors’ criticism of quantity and energy meters 
as arranged for D.C. and A.C. circuits may be very 
obvious, but the practical bearing is often over- 
looked. The quantity meter is reliable for a D.C. 
supply provided the voltage is kept constant at 
a declared value, but with A.C. circuits the degree 
of lag also requires attention and if it is ignored 
4 very serious loss may be entailed. Frequently 
on account of greater robustness of construction, 
smaller initial outlay and on other grounds, the 
less accurate forms are preferred. If the greater 
convenience of an imperfect instrument outweighs 
the advantages of greater accuracy, the choice may 
be warranted, but the impartial examination of 
the authors shows how much may be sacrified. Too 
frequently the loss or uncertainty of consumption 
does not end with that due to an inadequate 
recording apparatus, for we are reminded that no 
other type of electrical machinery is called upon to 
function accurately, under such adverse conditions 
ot temperature and draught as an electric supply 
meter. Yet accuracy is the more desirable as the 
‘ror may prove cumulative ; while the scale indica- 
tions possess a definite pecuniary value. All classes 
of meters, and many applications of the principles 
involved, are considered in turn: motor meters, 
integrating through the mechanical motion of their 
Parts ; mercury motor meters ; oscillating meters ; 
clock meters and other forms which may have but 
& limited application have their advantages and 

vantages, 

The many types form a bewildering selection to 

> user, who apparently has to avoid an accumu- 
lation of evils. It must not. be supposed that it is 
impossible to construct an ideal energy meter, but 
such an instrument is prohibited on account of 

Price, owing to the delicacy of workmanship 

Tequired, Where a large number of small con- 

re are concerned, the outlay would be out of 

Proportion to the revenue derived from rent. 
meter during its useful life would not recover 


the original purchase price. Besides the arrange- 
ments which mainly concern the electrician there 
are mechanical errors due to friction of pivots and 
gearing, to commutator friction and to temperature 
effects. One cannot but admire the thoroughness 
with which the many sources of error have been 
investigated, and in modern constructions more 
or less eliminated. 

The second chapter deals with the employ- 
ment of induction instruments with alternating 
currents, the principle applications teing in 
various forms of voltmeters, ammeters, and 
watt-meters. In the two former, the current 
is induced in the moving element by a single 
alternating magnet, but in the latter case bipolar 
induction is preferred. Here two or more A.C. 
magnets are employed to effect the displace- 
ment of the moving element, the force being pro- 
duced by the flow of the current induced in the 
moving element by one magnet across the field of 
the other magnet. This is a convenient form of 
classification, but besides the monopolar and bipolar 
induction types there is another form, in which 
a single magnet is ‘shaded’ by interposing a copper 
plate between it and the moving element. This 
constitutes what is practically a two-pole instru- 
ment, since the two portions of the magnet produce 
different fields. This device has many advantages 
and is generally preferred, for by varying the 
shading it is possible to make the maximum of the 
torque frequency curve correspond with the work- 
ing frequency, in which case the instrument will 
have small frequency error. There are, however, 
other considerations which operate adversely, but 
into these we cannot enter here. The theory, 
however, is given very fully in the book, particularly 
in connection with the Sumpner iron core moving coil 
instruments, where an attempt is made to produce 
an apparatus applicable to A.C. measurements, 
which would have nearly the same characteristics 
for A.C. working that permanent magnet moving 
coil instruments have for direct current work. It 
is impossible to refer here to the many types of 
meters described for the number in which the induc- 
tion principle is used is legion, many, however, only 
differing in details of the magnetic circuits and the 
method of securing exact quadrature between the 
main and shunt fluxes. 

An interesting chapter follows on self-recording 
instruments, and it is surprising to note the number 
of variations that have been given to the acces- 
sories, such as the form and mounting of the 
recording pen, the types of chart, and the character 
of the clock drive. The object of course is to 
record the variations in the quantity to be measured, 
and to adopt such precautions that no error is 
introduced by the application of the recording 
mechanism. Each particular form of meter gener- 
ally requires some modification owing to the intro- 
duction of sources of friction, which effect the 
record differently according to the principles 
involved in the construction. For similar reasons, 
damping becomes of vital importance. Air damp- 
ing and oil damping are frequently employed, but 
eddy current damping which works admirably in 
some instruments where dead beat movement is 
necessary and permanent magnets are not objec- 
tionable, has a limited application to recorders. 
We have not noticed any reference to errors in the 
engraving of ruled paper charts, though these are 
often large enough to be noticeable, and may exceed 
those due to the action of moisture on the paper. 
When the degree of accuracy sought approaches 
one-tenth of 1 per cent., or less, of the quantity 
measured, such details are of importance. 

Frequency and phase meters are treated quite 
in proportion to their importance. These are con- 
veniently classified according to the principle 
involved, whether mechanical resonance of tuned 
string or reed, or by electro-magnetic indicators. 
It is asserted that the accuracy of reed frequency 
meters is quite satisfactory, and some evidence is 
adduced from stroboscopic methods of verification. 
The mathematical theory of the loaded vibrating reed 
is given in an appendix, and the procedure to be 
followed in the construction of reed frequency meters 
contains much information. The principles of the 
increase of inductive reactance with frequency, 








and of the decrease of capacity reactance as the 


frequency increases have found many applications, 
some of which are described. 

Wherever a modified principle has been used to 
advantage full details of method and theory are 
given, but mention of the greater portion of these 
must be omitted. We are compelled, therefore, to 
pass over the devices employed for extending the 
range of alternating-current instruments. The 
authors emphasise the difficulty, that with electro- 
static instruments, where the attracting elements 
are farthest apart at zero, the range is necessarily 
very limited, and for accurate work some devices, 
corresponding to those which are effective with 
permanent magnet-moving coil instruments, are 
desirable. Alternating-current instruments present 
peculiar difficulties owing to the effects of induction 
and the errors due to variations of temperature. 
Voltmeters, with their lower time constant and 
temperature variation of resistance, can be dealt 
with comparatively easily, but the range of current- 
measuring instruments in which these factors are 
relatively high present greater difficulties. Shunts, 
commutators and transformers have all been 
employed, but the authors affirm that the series 
parallel commutator is the most satisfactory means 
for extending the range of alternate-current 
instruments. 

Another subject to which the authors direct 
attention is the nature and importance of the 
electrical devices for mechanical testing, or the 
measurement of mechanical input or output, when 
mechanical is converted to electrical power. They 
contend that the most accurate and convenient 
methods for the mechanical testing of rotating 
machinery are of an electrical character, and that in 
the future such methods will find larger employment, 
basing this conviction on the fact that ‘ there 
is nothing in mechanics corresponding to the 
external magnetic field of a current-carrying 
conductor, which enables currents to be measured 
and their magnitudes to be multiplied together 
with the simplest possible mechanism.” They 
have therefore collected the most valuable in- 
formation on this subject and have indicated some 
lines for future progress. 

In the final chapter on test-room equipment and 
the calibration of instruments is incorporated much 
personal experience, to which great attention should 
be paid by those interested. As stated in the 
preface, the authors object is, in consideration of the 
elaborate nature of modern electrical-testing 
equipment, to consider how the great range of the 
work may be covered with the minimum of 
apparatus. Like the book, this chapter is eminently 
practical and full of suggestion. Such a work could 
not have been prepared without much careful and 
intimate research, and the authors are to be con- 
gratulated on the extent of their outlook and their 
method of presenting the information. The more 
accuracy, economy and efficiency are appreciated in 
the employment of electrical energy, the more 
useful will this work become to the electrical 
engineer. 





Regulation of Rivers without Embankments. By F. A. 
Leete, C.I.E. London: Messrs. Crosby Lockwood 
and Sons. [Price 30s. net.] 

In this book the author, who is Chief Conservator 

of Forests, Burma, has been assisted very materially 

in the compilation of his work by Mr. G. C. Cheyne, 
also of the Imperial Forest Service of India and 

Deputy-Conservator of the Myitmaka Division. 

Mr. Leete gives such generous acknowledgment to 

Mr. Cheyne that, throughout, we feel bound to refer 

to the “ authors.” 

The volume cannot fail to arrest the attention of 
all civil engineers who are called upon to deal with 
riverine questions, It is in every sense a peculiar 
work; and is decidedly unusual. It is notable in 
that it has been written by two senior officers of the 
Indian Government, not specially qualified in the 
engineering profession. The importance of the 
book to engineers, however, is not thereby in any 
way diminished. It is rather, in fact, enhanced, as 
careful examination will show that the Forestry 
Department in many respects understand their 
rivers as well as any engineer. 

A vivid picture is given in the introductory 





chapter of seasonal rivers carrying millions of tons 
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of silt from the hill countries of Burma, to be 
deposited partly on the daha or low-lying ground 
subject to inundation, and partly on the delta of 
the Irrawaddy River. The problem confronting the 
Forestry Department is that of getting teak logs 
from the forests on the foothills down to the sea by 
water. In this they have had an incessant, but now 
successful, struggle in keeping the channels of the 
Myitmaka River and its tributaries sufficiently deep 
and clear for the purpose. The situation is enor- 
mously complicated by the fact that the main trunk 
“logging * river Myitmaka flows parallel with the 
Irrawaddy, and that the latter in flood time rises 
and flows over the intervening land, making the two 
rivers virtually one, so that we get a mental picture 
of an uncharted area of shifting clay and sand banks 
where the unexpected always happens, and the 
unhappy natives see their riparian crops destroyed, 
or saved, in accordance with the caprices of the 
seasonal water discharge. 

Engineers in India have always largely relied on 
embankments to confine such treacherous waters as 
these, and thus to render the régime of the rivers 
subject to control. The lower reaches of both these 
Burmese rivers we gather, without doubt, have 
benefited by bunds and embankments to some 
extent, but we agree with the authors that their 
method of construction is preferable and brings 
with it advantages that purely artificial embank- 
ments do not give. 

We are, however, rather at issue with the authors 
in their choice of title, which suggests some subtle 
method of controlling the tributaries of these erratic 
rivers without the use of embankments. This can 
never be. What the book does tell us, however, is 
how to execute simple works at a low cost so as to 
assist Nature herself to construct embankments 
practically ‘free of cost.” 

The authors have undoubtedly made out their 
case as to the following advantages of their methods 
over the old bund construction. (a) They confine 
the subsidiary rivers to narrow and deepening 
channels, thereby assisting log floatage down to 
Rangoon, which only some twelve or thirteen years 
ago was about to be abandoned in favour of rail 
transit owing to stranding losses. (b) They effect 
reclamation on either side of the river and create 
new culturable lands. (c) They give some security 
from inundation on existing culturable lands. 

The very excellent series of photographs alone 
show the success of the new methods recently intro- 
duced. The authors are good enough to review old 
reports of civil engineers, which indicate that the 
ideas and ideals of Mr. Leete and Mr. Cheyne had in 
part been previously visualised, though never until 
recently followed. To these zealous officers of the 
Imperial Forestry Department, therefore, falls the 
honour of the attempt, now proving undoubtedly 
successful, of making at any rate the tributary rivers 
of the Myitmaka subservient to training. It is not 
fair perhaps to describe the methods adopted by 
which this success has been won. It would be wiser 
for our readers to study the problems advanced by 
reading the book itself as a whole. We may say, 
however, that we doubt if many civil engineers 
would have dared to experiment in the bold way 
that these officials have done, with the resulting 
effect of enabling their department to get their 
timber to market through deep channels and not by 
shifting shoals. 

The book is of peculiar value as it not only 
advances theories of a quite recent date, but shows 
them practically carried into effect and proved 
within a very short space of time. The problem of 
dealing with the laha areas must previously have 
been a heart-breaking one, but the new methods 
in force are stabilising existing lands and rapidly 
reclaiming flooded areas and areas liable to inun- 
dation. To all engineers in the Colonies and abroad 
who have to deal with problems of this character, 
we commend a study of this work. One word of 
warning may be perhaps advisable, however, 
because we have recently noted an attempt to apply 
the method of reclamation adopted in Burma to one 
of the rivers in the British Isles, rather naturally 
without success, the reason being that the conditions 
are so very different. 

We are also a little disappointed to find that none 
of the log losses are attributed to the heavy specific 


gravity of the teak, which, we imagine, would cause 
the logs to “ plunge ” and create obstructions. No 
attempt seems to be made to buoy or raft these logs 
in any way. It is, perhaps, unfair to criticise small 
details of this kind in a book which breathes a 
wonderful atmosphere of one profession helping 
another and throwing new light on old problems. 

The book is fit to grace any technical library, and 
is one written modestly of a great achievement. If 
there is anything to be said against the form in 
which it has been produced, it is that it falls into 
a common category of modern technical books in 
regard to its “make-up.” Just as the reader gets 
interested in an absorbing problem, he is suddenly 
referred for evidence and facts to an illustration or 
plate removed by many pages from the relevant 
text. Also the general map of the district involved, 
facing the front page, suffers greatly from not being 
contoured and layer-coloured. 

In conclusion, one cannot help feeling that the 
Government of India should pay very great attention 
to the somewhat alarming prophecy made by the 
authors on page 58 as to the imminent probability 
of the Myitmaka driving for itself a new channel 
through low-lying lands to effect a physical and 
permanent junction with the Irrawaddy, thereby 
short-circuiting Rangoon. 

The book suffers from the grave defect of not 
having an index. The photographs are excellent 
and instructive, and are wonderfully well reproduced. 








SMALL HYDRO-ELECTRIC UNITS. 
(Concluded from page 409.) 


The Turgo Turbine.—This is a development by 
Messrs. Gilbert Gilkes and Co., Limited, Kendal. It 
is shown in Fig. 24. It will be seen that the runner 
is cast in one piece with its vanes, central disc and 
outer rim. The main distinction between a Pelton 
wheel and a Turgo turbine is well brought out 
in Figs. 25 and 26. As will be seen in the case 
of the Turgo wheel, the jet impunges on one side 
while in the case of the Pelton wheel the axis of 
the jet lies in the plane of the wheel. It is claimed 
that this construction is stronger and better from 
the hydraulic point of view than a built upwheel. It 
will also be seen that the water is guided on both 
sides and must follow a definite direction. Another 
point of note is that the windage is reduced. It 
is possible with this design to use a much larger 
jet for a given size of wheel, in fact a jet as large 
as one-fifth of the runner diameter can be used. 
This permits the use of a smaller runner for given 
conditions resulting in a higher speed with its atten- 
dant advantages. This design of wheel has been 
produced to meet conditions where a Pelton wheel 
of the same power would run too slowly, and where 
it might be undesirable to install a Francis turbine. 
The machine has a maximum specific speed of 
9°5 and almost fills the gap between the specific 
speeds of 5 and 11 which was referred to earlier as 
being met neither by a Francis turbine nor a single 
jet Pelton wheel. The governing is effected by a 
modification of the deflector system, a shaft governor 
being at present employed for the purpose. The 
casing is of cast iron, ball bearings being fitted both 
in the journals and for taking up end thrust. These 
particulars refer to a small wheel developing 180 h.p. 
on a fall of 240 ft. with a speed of 600 r.p.m. The 
diameter of the runner is 21 in. If this type of 
turbine is built in larger sizes certain modifications 
in design and construction would be necessary ; 
it is doubtful, for instance, whether a positively 
operated governor would suffice for large sizes. 
The wheel is of interesting design and would appear 
to meet a need for a high capacity impulse wheel. 
A description of an installation of Turgo turbines 
appeared in ENGINEERING, vol. cxvi, page 279. 
(August 31, 1923.) 

Governing of Pelton Wheels.—It will be obvious 
from the general construction of a Pelton wheel 
that the means of governing would lie in reducing 
the amount of water issuing from the jet to corre- 
spond to a decrease of load and vice versa. In 
common with reaction turbines, some form of oil 
pressure governor is now universely employed for 
this purpose. In place, however, of the governor 








acting upon a series of wicket gates, it must either 


alter the amount of opening in the nozzle by an 
in or out motion of the spear or needle, or it must 
cause a deflector to be brought into the line of 
the issuing jet to divert its course from the buckets, 
Sometimes a combination of the two means jg 
provided for. The arrangement of the nozzle jg 
an important matter of design. Fig. 27 shows a 
typical arrangement, the essential parts of which 
are the supply branch a, the nozzle tip b which is 
usually of cast steel, and the spear ¢ which is sup- 
ported in a bush d, and is extended out to the rear 
through a gland e. The object of this spear is to 
alter the volume of water issuing from 6 without 
materially altering the form of the jet or setting 
up eddy flow therein. Provided it is properly 
proportioned this effect is obtained. For a simple 
Pelton wheel the spear could merely be controlled 
by hand, and this is a much better method of 
reducing the water supply than by means of a stop 
valve. To connect the rear end of the spear to a 
governor is also quite a feasible arrangement. This 
method is employed on the unit shown in Figs. 21 and 
22 (pages 408 and 409 ante). Sudden reduction of 
water supply, however, to correspond to a sudden 
drop of power required will, like a sudden closing 
of the gates on a reaction turbine, set up shock in 
the pipe line. With small units there might be no 
objection to this, and in any case it is possible to 
install an automatic relief arrangement operating 
on the same principle as the pressure relief valve 
discussed in connection with high head Francis 
turbines. Such arrangements are fairly common 
with American builders and are quite satisfactory. 
We have not yet referred to the deflection f in 
Fig. 27. This is an important component of the 
mechanism. It is capable of being turned About 
pivot g. It will be obvious that when it is turned so 
as to cut into the issuing jet it will deflect a certain 
amount of water from the wheel and so provide a 
means of automatic control. The deflector system 
has been in use for a number of years in one form or 
another. It is simple and effective and has the 
advantage of not setting up any shock in the pipe 
line. It is, however, wasteful of water, inasmuch 
as for a given opening of the nozzle the water 
issuing therefrom will not be reduced with any 
reduction of load. A governor for actuating the 
deflector of a small Pelton wheel is shown in 
Fig. 28: it could quite easily be applied to actuating 
the needle in place of the deflector, but is not 
designed for operating both in unison. This com- 
bined action will be gone into later on. In Fig. 28a 
chain wheel will be observed just behind the main 
casting. This drives the oil pump. The ball 
governor seen on the top, controls the flow of oil to 
the cylinder. The motion of the piston in the 
cylinder controls the movement to left or right 
(according to the admission of the oil pressure) of 
the plunger shown on the extreme right. This 
plunger is connected to either the deflector or 
spear according to the form of control installed. 
The linkwork shown in the upper part of the 
mechanism is the compensating gear. This com- 
pensating gear is an important matter in connection 
with the governing of hydraulic turbines. The 
flow of the water can only be controlled compara- 
tively slowly and the inertia of the water column 
causes, or rather would cause, if it were not for 
the compensating gear, a greater speed change In 4 
longer period of time than is permissible with 4 
change of speed. An uncompensated governor would 
not give the sensitive control called for when driving 
electrical machinery. Hence, it is that the governor 
of a hydraulic turbine is not only a somewhat 
delicate piece of mechanism, but often accounts for 
quite a considerable proportion of the total cost. 
From what has been previously said, it will be 
noted that to govern by deflector is simple but 
wasteful of water, while to govern by movement of 
the spear may set up shock in the pipe line unless 
some form of relief gear is installed. Modern units, 
especially those of considerable power, are 5° 
arranged that the governor effects a combined 
motion of both the spear and deflector. — 
naturally, somewhat complicates the governor an 
the system, although ideal is not always called for 
in the case of small units. A diagram of this 
combined governing is given in Fig. 29, the spear 





a is mounted on a shaft b running in the gland ¢, 
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which has bronze liners. By means of levers and 
links d and d, the movements of both the spear and 
deflector are automatically under the control of the 
governor, spring e assisting in the motion of the 
spear. The deflector f, which cuts into the jet 
from above, has a circular aperture which almost 
embraces the jet. Any increase of speed above 
normal will cause the governor to bring the deflector 





of the jet irrespective of the size thereof, as deter- 
mined by the spear, and the same action can be re- 
peated if necessary. Alternatively, an increase of 
load would cause the spear to recede and so to open 
the nozzle. These combined motions are going 
on imperceptibly all the time. The mechanism for 
effecting them is somewhat complicated and differs 
in the arrangements of different builders, but the 





mounted on the spear shaft which gives motion to 
the poppet. By this arrangement a slow closing 
and rapid opening movement is given to the spear. 
There are no small orifices as is the case with piston 
valves, and the use of a poppet valve overcomes the 
difficulty of valve sticking. The deflector shaft is 
carried through the far side of the casing and has 
keyed to it a lever, which is coupled by a rod to 
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partly into the line of the jet, cutting off a proportion 
of it from the wheel according to the reduction 
of load called for. This is done practically instan- 
taneously. In the meantime, presuming the 
reduction being made from full load, the oil pressure 
in the governing cylinder, which has held the spear 

k against the spring e, is released and the spear 
“then tends to close. Its closing motion is arrested 
ata definite point by the release of oil being stepped, 
and itis then ina position to ensure the right amount 

Water passing. In the meantime the deflector has 
gone back to its proper position which is just clear 
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effect is the same, namely, rapid speed reduction by 
means of the deflector and economy of water by 
alteration of the size of the jet. The governor itself 
controls these motions by the admission and release 
of oil through a multiple ported piston valve. 

In the Gilkes economiser system of Pelton wheel 
governing, the spear is extended and fitted with a 
piston working in a hydraulic cylinder. The position 
of the piston is under the control of a poppet valve, 
the action of which is, in turn, controlled. by the 
movement of the deflector; that is the deflector 
and spear work in unison. The rate of opening and 
closing, however, is fixed, not by the flow of liquid 





to the cylinder, but by means of an oil dashpot 


Fie. 28. Drrntector GovERNoR FOR PELTON WHEEL. 


levers mounted upon the shaft carrying the tappet 
giving motion to the poppet valve, so that within 
certain determined ranges every position of the 
deflector has a certain definite position of spear, and 
consequently a certain diameter of jet. The geo- 
metry of the motion is such that whatever the 
diameter of jet issuing from the nozzle, the deflector 
just clears the jet ready to come into it the moment 
it is required, but not wasting water when under 
steady load. As the spear only moves in slowly, 
the deflector must be able to over-ride it, and this is 
provided for by means of springs which allow the 
deflector to cut off the whole of the water, even 
though the spear may not have moved. 

If the turbine is running at steady load, with 
the spear well out and the deflector just clearing 
the jet, a reduction of load will cause a rise of 
speed, so that the deflector will cut into the jet and 
the speed will be reduced according to the amount 
of water cut off. The movement of the deflector 
causes the poppet to be forced against its seating, 
so that pressure accumulates at the back of the 
cylinder and the spear is forced slowly outwards, 
reducing the size of the jet and causing the speed 
to fall a little. The deflector will accordingly rise, 
and the spear move a little further; this is fol- 
lowed by a further rise of the deflector, and so on, 
until the mechanism is brought to rest with the 
deflector just clear of the jet. With an increase of 
load a reverse sequence of movements takes place, 
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but, as before pointed out, the motion of the spear 
is a rapid one. 

® Numerous other systems have been applied to 
the governing of Pelton wheels, amongst which 
may be mentioned the rotating needle and the 
centrifugal jet deflector. The former, although still 
in use in America, has several shortcomings, while 
the latter is a comparatively new innovation, which 
is of European origin. Despite its shortcomings, 
the spear and deflector system would appear to be 
the most satisfactory of all yet devised for close 
governing with economy of water, while the simpler 
arrangements of either deflector or spear control are 
so obviously free from complication that they are 
hardly likely to be improved upon for small units. 

Remote Control.—In hilly districts, which are 
those where the most satisfactory water powers 
are found, cases arise in which, in order to avoid 
a long pipe line, it is desirable to install the power 
unit at a distance from the place where the power 
is required, transmitting it by overhead lines. With 
small plants it may be desirable to avoid constant 
attendance at the power plant by making arrange- 
ments for starting and stopping it by electrical 
means from the works where the power is used. 
Such arrangements have been installed in many in- 
stances. An interesting little plant of this class is 
a 100-h.p. Pelton turbine installed by Messrs. Gilkes 
and Co., Limited, in Yorkshire for operating the 
Town Mills, Hebden Bridge. It drives a 68-kw. gene- 
rator for direct current at 500 volts, which is trans- 
mitted by overhead lines. The operating head is 
450 ft., and the speed of the turbine 600 r.p.m. 
The mechanism for starting and stopping the plant 
is quite simple. It consists of a full-way sluice 
valve, the spindle of which is extended and attached 
to a piston moving in a hydraulic cylinder. Pressure 
water taken from the main pipe line is directed to 
either end of this cylinder by a small piston valve 
connected to two single-acting solenoids operated 
from the mill. There are also provided a filter 
and a regulating valve to adjust the rate of open- 
ing and closing the sluice valve. 

American engineers are paying considerable 
attention to the system of remote control, two 
notable instances of its application being plants 
in the San Antonio Canyon in California, and the 
High Falls, Wisconsin, U.S.A. In the former case 
there are two plants automatically controlled, 
incorporating small Pelton units operating under 
a head of 290 ft. A shop view of one of the plants 
prior to erection is given in Fig. 30. To describe, 
in detail, the means whereby these plants are 
started, stopped, and controlled from a distance 
would necessitate more space than is allowable 
in a general article of this kind, but it may be 
said that the small motors, indicated at A in 
Fig. 30, serve to open and close the main and 
subsidiary control valves through the medium of 
gearing, relays, and limit switches, which prevent 
jamming or other abuse of the apparatus. In 
both the plants a complete set of protective devices 
is installed to prevent overload, overspeed, and 
hot bearings. In the event of any of these occur- 
rences the plant is put out of action till it is inspected 
and the control relays re-set. 

The plant at High Falls is of special interest, 
because not only is it of fair size (there are two 
2,200-kw. units), but it embodies the essential 
features of an automatic telephone system, a 
buzzer, indicating to the operator, who is several 
miles away, all the essential operating conditions 
at the remote station as well as they could be 
obtained from a man on the spot. For instance, 
it tells him by means of a simple code the head of 
water available, and aithough the automatic control 
starts the machinery at full gate opening, the 
operator, knowing the power available, can reduce 
the load to conform with it by dialing the proper 
number on the automatic telephone circuit ; while, 
in addition, the buzzer arrangement, when switched 
in, will inform the operator that he has arranged 
for correct operation. Finally, in addition to the 
above, any abnormal éonditions, before such 


conditions would automatically stop the plant, 
will be indicated to the operator through the medium 
of a stentorphone, so that to all intents and purposes 
there is speaking communication with the remote 
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In a previous issue (April 10, page 453) we 
described the general tenor of the suggestive report 
published by the British Engineers’ Association on 
the condition and prospects of the engineering 
industry, embodying the evidence the Association 
prepared for the Government Committee on Indus- 
try and Trade. We now present in a more detailed 
manner some of the information contained in it for 
the benefit of those who have not had the oppor- 
tunity of perusing the original, which is published 
by the Association at 32, Victoria-street, S.W.1, at 
the price of 7s. 6d. net. 

This report does not deal in detail with wages, 
hours or conditions of working, with which the 
Engineering and Allied Employers’ National Federa- 
tion is more particularly concerned. As the general 
trade association of the engineering industry, the 
Association has considered the field of engineering 
industry as a whole, intending its evidence to be 
read in context with that of sectional trade organi- 
sations. Where desirable it has also taken account 
of the industries of iron and steel, non-ferrous metals, 
and shipbuilding. Much of the information it 
presents is statistical; but though most of the 
figures in question are official, they have been so 
regrouped as to make the tables and graphs sub- 
mitted in the Appendix more directly significant 
than the original statistics from which they have 
been prepared. In accordance with general practice, 
the figures for recent years are compared with those 
for 1913 or for the average 1911-13, according to 
which are available. It is pointed out, however, 
that, by reason of increased population and enor- 
mously increased financial burdens, the level of 
figures for the earlier period would fall consider- 
ably short of that which would now be required 
to maintain the existing standard of life, and is 
presented only as a standard of comparison and not 
of attainment. 

Even this level is, however, far from being 
reached. A comparison for 1913 and later 
years of the exports and imports of the entire 
industry and of machinery alone shows that the 
situation is considerably worse now than it was 
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before the war. If post-war values are corrected 
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for differences in price, Fig. 1* shows the course 
from 1920 to 1924 of the imports and exports of iron 
and steel, ships, vehicles, machinery and other 
metal and engineering products, expressed as 
percentages of what they were in 1913 ; in 1924 the 
imports were 2 per cent. more than in 1913 and the 
exports some 20 per cent. less. In this and in all 
figures quoted subsequently the exports are the 
produce and manufacture of the United Kingdom. 
The figures from which these percentages are calcu- 
lated show, moreover, that from having been 
under half the exports in 1913, the imports have 
risen to be nearly two-thirds. For iron and steel 
and manufactures thereof, and for machinery, 
the actual tonnages are available, and are plotted 
in Figs. 2 and 3. The rise in imports of 
iron and steel manufactures was rather more, 
and the fall in exports rather less, than for all 
metal, engineering and allied products, while in 
machinery, of which exports in 1924 were about 
two-thirds of what they were in 1913, imports were 
less than three-fifths. The imports of machinery, 
however, represent an increasing excess of labour 
per ton. Already in 1913 imported machinery cost 
some 40 per cent. (about 111. per ton) more than was 
received for exports; but in 1924 the difference 
had risen to 89/. per ton, and Fig. 4 shows that 
this difference was increasing. In our previous 
article we quoted figures indicating how much more 
heavily employment had suffered in the engineer- 
ing industries than in others, and how profits had 
been reduced and reserves starved. Fig. 5 shows 
the financial course year by year of 31 representa- 
tive firms whose experience has been summarised. 
This indicates a steady fall in the earnings of capital 
and in the percentage carried to reserve; the 
average dividend has fallen from 7-6 per cent. to 
4-9 per cent., in spite of the greatly reduced 
provisions for reserve, and the proportion of work- 
ing capital that had been obtained on debentures 
had fallen to half the earlier figure. 

The national and economic significance of the 
situation thus disclosed is twofold. On the one 
hand, it is pointed out that the material foundation 
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*The diagrams accompanying this summary are nO 
identical with those of the Report from which, however, 











they have been prepared.—Eb. E. 
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of our civilisation, and of our means of defence, has 
to be provided by the engineering industries, and 
that their decay would bring about the dissolu- 
tion of the British Empire. On the other hand, 
figures are quoted to show the actual economic im- 
portance of these industries. Of the total exports of 
articles of all kinds mainly or wholly manufactured, 
corrected to the basis of 1913 prices, textiles in 
1924 constituted 424 per cent., a little less than they 
did in 1913. Next after textiles came all metal 
products—iron and steel and manufactures thereof, 
non-ferrous metals and manufactures thereof, 
cutlery, hardware, implements and instruments, 
electrical goods and apparatus, machinery, and 
vehicles, including locomotives, ships, and aircraft. 
These categories may be taken to include the pro- 
duct of the trades, &c. ; in both years their exports 
formed collectively almost exactly a third of the 
total exported manufactures. 


Fig.1. METAL, ENGINEERING & ALLIED 
PRODUCTS. VALUES OF IMPORTS 
& EXPORTS EXPRESSED AS PER- 
CENTAGES OF 1913 TOTALS. 

(1920-1924 taken at average prices of 1913) 
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Fig.2. IRON & STEEL & MANUFACTURES. 
IMPORTS & EXPORTS. 


(Millions of Tons) 

















5 
in a hepertey 
é | \ ae 

% 3 A L 

Be 2471S 
S 2h Ye 2 Fs 
5 P ‘ ae Se ers 

\-7 


























Q 
1913, «1919 =—:1920 
(9023.8.) 


Pending the publication of the figures of the 
1925 Census of Production, the results of the home 
trade can only be estimated by broad inferences 
from the figures of the 1907 Census of Production, 
and the results of the recent investigation made by 
the Engineering and Allied Employers’ National 
Federation. In 1907 the proportion of home to 
export orders was 46-65 to 53-35. According to 
the Federation this has risen on the average 
of 1923 and 1924 to 73-25 to 26-5; or, in round 
figures, in 1913 home trade in engineering manufac- 
tures was about seven-eighths as large as expurt 
trade, while in the average of the later years it 
was almost three times as large as the exports. If 
this change had been due to an increase in home 
demand and total production proportionate to the 
industry’s increase in manufacturing facilities, it 
would not necessarily have been a bad sign. It is 
now pointed out that a vigorous home market helps 
to support the industrial ‘load factor,” and is a 
powerful assistance to manufacturers in the struggle 
for export markets. Reference was made recently 
in these columns to the striking manner in which 
this effect has been and is seen in the industry of 
the United States. But the figures in no way 
support the hope that the increased volume of home 
trade is due to an increase of production propor- 
tionate to the increased productive capacity of the 
industry. The tonnages of maé¢hinery exports for 
1907 and 1924 are known, and by applying to them 
the export percentages named above it appears 
that the total production of machinery had in- 
creased in 17 years by about 46 per cent. The 
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necessarily only approximate; but when this 
increase over such a period is compared with 
the known growth cf productive capacity, as 
illustrated by the increase of capital, or even— 
so great is the discrepancy—by common know- 
ledge, it is clear that the apparent increase of 
home over export trade is not due to.a growth of 
home trade proportionate to the growth of produc- 
tive power, but to the falling off of exports. The 
Association also states that the financial results of 
the increased home trade have been unsatisfactory, 
partly through its insufficiency and partly through 
unfair foreign competition in the home market, 
both of which influences have led to uneconomically 
severe competition and price cutting among home 
manufacturers. 

An important part of this compilation deals 
with the distribution of exports. The most notable 
fact in these is, perhaps, that, though the exports 
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FUg4. MACHINERY: AVERAGE 
VALUE PER TON OF IMPORTS 
& EXPORTS EXPRESSED AS 
150 PERCENTAGES OF 19/3 TOTALS. 
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to British possessions in 1923 were practically the 
same as in 1913 (228,000 tons as against 234,000 
tons), they formed over half the total exports in 
1923 as against just over one-third in 1913. The 
loss in exports elsewhere lay mainly in drops from 
268,000 tons to 98,000 tons in exports to Europe 
and from 73,000 tons to 24,000 tons in those to 
South America. A few examples may be quoted 
from the information given on the subject in regard 
to individual industries. In 1913 about a fourth 
in weight of the total exports of machinery consisted 
of textile machinery, and in 1924 the proportion 
was only less by some 3 per cent. The aggregate 
tonnage, however, of the exports of textile 
machinery had fallen in 1924 to about two-thirds 
of what it was in 1913; and Fig. 6 shows up 
to 1923 (distributed figures do not appear to be 
available for 1924) in which markets the loss 
occurred. It will be seen that before the war 





information collected by the Association is 


Europe was by far the largest market for this 





machinery, and that, while the exports to British 
possessions have slightly increased, and to extra- 
European foreign countries are practically un- 
changed, the loss has occurred in the European 
markets, to which the exports in 1923 were less 
than half what they were in 1913. A still greater 
loss in European markets is, shown in Fig. 7, 
which gives the tonnages of agricultural machinery 
exported. This shows that the European demand, 
though it had risen each year from 1922, was, 
in 1924, only about a fourth of what it was in 
1911-13. It appears also that exports to South 
America, where in 1913 the demand had been the 
next largest to that of Europe, had fallen also to 
much less than a fourth of the earlier figure, while 
exports to British possessions, which collectively 
came third in 1911-13, were nearly half as large 
again in 1924, when they formed about a third of 








the total. Fig. 8, which represents exports of 


Fig.s. FINANGIAL VARIATIONS OF 31 
REPRESENTATIVE ENGINEERING & ALLIED 
FIRMS: RATIOS EXPRESSED AS PERCENTAGES 
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electrical machinery, exhibits also a large reduction 
in trade with extra-Imperial countries. Some 
of this is balanced by increased exports to 
Australasia and India. In 1924, for which dis- 
tributed figures are not available, the aggregate 
exports of electrical machinery were, in fact, about 
a fourth larger than in 1911-13. Fig. 9 refers to 
exports of machine tools, and exhibits a similarly 
persistent growth of exports to British possessions, 
and most notably to India ; but the aggregate exports 
for 1924 were over 20 per cent. less than in 1911-13. 
Fig. 10, relating to exports of sewing machines, is an 
example of a large European decrease not compen- 
sated appreciably by gainsin other markets, though 
the small trade to Australia was in 1923 nearly 
double what it was in 1911-13. 

The tonnages exported of rail locomotives— 
about a fourth less in 1923 than in 1911-13, and 
in 1924 little more than half the earlier figure— 
indicate fluctuations so abrupt in the several 
markets that the sequence of figures hardly seems 
significant. When taken in context with recent 
German and British prices, examples of which are 
given in the report, they seem to suggest that most 
of the orders that have been secured by this country 
have been due to the coincidence of urgency on 
the part of the customer with over-demand on 
the German factories, and afford no assurance 
that the demand will continue even at its present 
reduced figure. In shipbuilding and ship machinery 
the outlook is affected not only by the high cost 
of production, but by the greatly reduced world 
demand. Though on the average of the figures 
for 1923-24 the tonnage launched in the United 
Kingdom was about 60 per cent. of the world 
output, as it was in 1911-13, the tonnage for 
export was less than a third of what it was in the 
earlier period, and a large quantity of shipping 
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(about half a million tons) is laid up idle in British 
ports. 

y This account by no means exhausts the consider- 
able detail in which the Statistical Appendix to the 
report gives interesting information on individual 
industries, It may, however, be enough to enable 
an appreciation to be formed of the Opinions at 
which the Association has arrived in the light of 
its investigations. As was brought out in our 
previous article, the root of the evil, so far as 
it can at all be controlled by British industry, 
is inefficient production and distribution, in the 
sense of the low ratio of values produced to values 
consumed. Except on the commercial side—trade 
propaganda and publicity, overseas representation, 
combination and association for effecting economies 
and strengthening the industry's competitive 
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EXPORTS (THOUSANOS 
OF TONS) DISTRIBUTED 
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power—the Association sees no lack in the industry 
of ability, skill, and equipment. 
are important exceptions, attention to which may 
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and of the high price of raw materials. It is 
pointed out that, including home wages spent’ on 
the raw materials, wages form 70 to 80 per cent. 
of the total costs of production, and that our high 
selling prices must be due in great measure to the 
high wages cost per unit of output, which has also 


consist of products involving more labour, and 
giving far more employment in the producing 
countries, than our own exports give in this 
country, and that though in the exchange of 
imports for exports, we may not lose in money, 
we are losing in the extent of employment that 





European countries labour and other conditions | respons 
keep costs of production far below our possible | trade, 
minimum—at least 
and that the competition of these countries would | insuffici 
have been even more severe but for shortness of | currency, customs tariffs both abroad and in some 
capital and credit. It might also have been men- 
tioned that in one way and another some of them 
These certainly | have acquired or are acquiring modern and enlarged 


& material effect on costs of transportation. our industries get out of the transaction. To 

Among similar causes not so generally appre-| buy, as it says, turbo-generators or machine tools 
ciated are the amount and intensity of foreign | and pay for them in coal, pig-iron, or rolled joists 
competition. It is unfortunate, though doubtless | is further to straiten our means of maintaining a 
inevitable, that it has not been possible to include | decent standard of living among our own mechanics. 
in the data collected information on the course Attention is also called to the high cost of trans- 
of exports in other countries, as to some extent portation as a secondary cause of high selling prices 
we are in the dark as to how far the present] that is not always fully recognised. Taking account 
depression of trade arises from influences common | of the cumulative charges for carrying material in 





to .all countries. It is, however, clear that| its various Stages, the Association puts the cost of 
in Germany, France, Italy, Belgium, and other carrying a finished shaft made in Sheffield from 
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Middlesborough pig-iron and delivered in Glasgow 
at 57} per cent. more than before the war, and 
suggests this figure as a fairly reliable indication 
of the general effect of railway rates on the finished 
metal industries of the country. On raw materials 
the increase is put at from 52 to 55 per cent. In 
view of the changes of recent years these perhaps 
are not very striking figures, being rather less than 


























i . Ul the average rise in all commodities, though more 
SAW Rex than the rise in iron and steel. But a comparison 
~ . . ° 
RSQ WS of the cost of transport in this country with that 
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SL WM S cert che conclusion that 
WH SS SS in others certainly supports the conclusi 





rates of transport are a handicap on our industry 
and trade, which should be reduced if possible. 
The many causes, common to all exporting 
trades, which the Association regards as primarily 
ible for the present state of industry and 
may perhaps be best considered in groups. 
» in existing circumstances— Under - consumption in many markets through 
ent purchasing power and depreciated 
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countries within the Empire, and the advantage to 
foreign exporters.in some countries of the relatively 
high internal value of their depreciated currencies, 


é Ket equipment at a particularly low cost. A list of 20| are causes that cannot be controlled by this country, 
improve the position; but there can be no doubt 


that the Association is on unassailable 
it fastens on inefficient produc 
as the fundamental difficulty. 

Before discussing what it calls the 
causes of the present state of industry 
common to all exporting trades, second, 
immediately apparent, causes of. the s 
engineering industry are referred to. Of these it 


demand for products at present prices, the high | ab 
costs of raw materials, high wages per unit of | co 


appendix gives evidence of the inadequa 





road, in this way helping to diminish the home 


mponent of the industrial “load factor,” and lays most stress on the relatively high level of our 
output, the excessive burden of taxation, and the | increasin 


excessive standing charges arising from insufficient industry. It is pointed out that while im 
employment of productive capacity, The statistical | have to be 


te demand | own 


tenders in all sorts of engineering manufactures is | even though appropriate action by the British 
ground when | given, comparing British with foreign quotations, 
tion and distribution | and showing differences of from 10 


against the British tenders. 


primary | that most of the foreign competition in the home | that are required for paying debt and maintaining 
and trade, | market is grossly unfair, for 


ary, though | explained fully in the discussion of the question | national solvency finally depends. Moreover, costs, 
tate of the | of safeguarding our industries. 


Another matter to which attention is called is 
regards as generally recognised the inadequate | the 


Government may influence them to some extent. 
to 70 per cent. | Industry, again, cannot as such control the practice 
It is pointed out | of spending on unproductive purposes resources 





reasons that have been|the productive industries, on which, actually, 


no less than unemployment, are increased by unfair 
foreign competition in the home market, which by 
depressing output \raises the burden of standing 
charges. First and last, however, the Association 


practice of placing public engineering contracts 


g the present grave difficulties of the|costs of production and distribution, and it 
ports |enumerates a number of causes to which in the 
paid for by some form of exports, our | main it attributes the excess. 

imports show an increasing tendency to! ll of these are not within the control of the 
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industry. It cannot, for instance, constrain people, 
or the nation, to desist from the extravagance of 
spending more than is produced, nor can it reduce 
the present crippling burden of national and local 
taxation. But the other factors that are named 
as responsible primarily for excessive cost of pro- 
duction are within the industry’s control, if the 

ies concerned are willing and free to co-operate 
without the interference of external influences. 
That too many non-producers, for example—by 
which term middlemen are apparently meant— 
increase selling prices out of fair proportion to the 
value of their services, is presumably a matter of 
organisation. The fundamental cause, however, that 
seems to be assigned for the present levels of cost is 
the empirical and—in both senses of the word— 
arbitrary settlements in regard to hours of work and 
wages that have been procured by the trade unions. 
Both hours of work and wages have been determined 
by the bargaining or coercive powers of these bodies, 
and not by the economic value of the product, as 
measured by the prices of foreign competitors and 
the purchasing power of customers. Under the 
influence of some strongly-organised trade unions, 
wages indeed have often been fixed with no regard 
to the skill and effort required of the worker, but 
in some rough relation to the inconvenience and 
loss that would be caused by a strike. The result 
has been a grossly unfair distribution of wages 
especially as between skilled and unskilled workers, 
and a further cause of industrial unrest. Another 
reason given for high costs is restriction of output, 
with which presumably demarcation of jobs is 
intended to be included, though it is not expressly 
mentioned. In labour this is attributed largely, 
though not entirely, to fear of unemployment ; in 
employers to shortness of capital and to a sense of 
the uncertainty of factors beyond their control, 
which converts into a hazardous gamble a scale of 
production that, under more stable conditions, would 
be legitimate enterprise. Generally, in fact, con- 
fidence is undermined by perpetual industrial unrest, 
and the direct and indirect losses that arise from 
disputes and stoppages of work. The lack of 
confidence and ability to take financial risks, pre- 
vents more or less speculative expenditure in many 
directions that might be profitable, such as invention, 
research, standardisation, simplification, trade pro- 
paganda, publicity, and salesmanship. 

The conclusion of the Association is that unless 
remedies are found quickly for those causes of the 
present situation which can be controlled, the 
prospects of the engineering industry in this country 
give cause for the gravest concern. The serious 
handicap, indeed, of some of our present disadvan- 
tages is probably transitory. German costs of pro- 
duction, for example, are rising, and are believed to 
be still below the level at which they will become 
stable. There is, however, no likelihood that the 
productive efficiency of Germany or of our other 
successful competitors in the world’s markets will 
fall to the level of our own ; nor, if they did, would 
that remedy the situation, for while, in competition, 
we might obtain a larger share of the world’s con- 
sumption, the volume of consumption would be 
reduced, and the value of our increased share might 
beeven less than it is. Our only hope lies in reduced 
costs of production and distribution, for which the 
willing co-operation of capital, administration, and 
labour is indispensable. A truce in industry, though 
doubtless the first essential to the recovery of our 
trade, would be of little value unless it were used to 
negotiate the terms and conditions of a prolonged 
peace. Some readjustments are indispensably 
necessary to check retrogression of our industry 
and to enable progress to be resumed. 

Perhaps the most striking feature of the report 
we have been discussing is the light it throws on 
the place that trade within the Empire has taken 
in our engineering exports. It should be remem- 
bered in this connection that much of this trade 
has been obtained under the advantage of prefer- 
ential duties. No reference is made to the import- 
ance of securing a continuance of this preference, 
while the nature of the consideration that this 
country could afford to give in return is not dis- 
cussed. Holding the views it expresses as to the 
Paramount importance of increasing our own 
productive efficiency, the Association dwells con- 





stantly on the influences that are depressing 
business in the industry, and the means by 
which it may be improved. Yet among the most 
obvious consequences of the facts it sets out is 
the importance of increasing the industrial load 
factor and the value of Imperial trade to that 
end. It can hardly be doubted that, if the 
relative productive efficiency of British engineering 
industries were restored to its former level, nothing 
could do more to stabilise the industries than to 
enlarge the home market to an extent comparable 
with that of the United States by enabling it to 
include the entire Empire. In such an arrangement 
the needs and advantage of the oversea Dominions 
would have to be considered no less than those of 
this country. Facts such as those contained in this 
report undoubtedly suggest that this country might 
be greatly the gainer if, by a sympathetic and 
generous consideration of the interests of the rest 
of the Empire, it succeeded in establishing an 
Imperial home market. 





THE MOTOR-SHIP ‘ RABY CASTLE.”’ 


Stxcz 1910, when the first seagoing motor ship, the’ 


Vulcanus, was fitted with Diesel engines, a continu- 
ously increasing proportion of the vessels launched 
and put into commission each year has been designed 
to employ this means of propulsion. In view of 
the fact that the Vulcanus, a small craft of some 1,180 
tons, was fitted with a Werkspoor four-cycle, single- 
acting engine of 650 i.h.p., it is of interest to see what 
changes have been made in the design of the engines 
in the intervening period since they were first put to 
marine use, Facility for this is afforded by the 
building and equipping of the motor-ship Raby Castle, 
which was subjected to a series of successful trials 
on April 7 and 8, prior to delivery to Messrs. James 
Chambers and Company, of 3, King-street, Liverpool, 
the managing owners of the Lancashire Shipping 
Company, Limited. 

The Raby Castle was constructed by the Caledon 
Shipbuilding and Engineering Company, Limited, of 
Dundee, and in its design use was made of the Isher- 
wood system of longitudinal framing. She is of the 
shelter-deck type, having three complete decks extend- 
ing the entire length of the vessel and was built in 
conformity with the requirements of Lloyd’s Register 
of Shipping under special survey and for classification 
in the Registration Society’s highest class. The 
length overall of the vessel, of which a general view is 
given in Fig. 1 on page 508, is 412 ft. 9 in., the beam is 
52 ft. 3 in., and the moulded depth to the shelter deck 
is 37 ft. The deadweight is 8,000 tons, and the ship 
was designed to have a speed of 11 knots with a loaded 
draught of 25 ft. 6 in. For its propulsion, one eight- 
cylinder North Eastern-Werkspoor engine is provided 
in the engine room amidships, the layout of which is 
illustrated in Figs. 2 to 5, on pages 508 and 509. 

The engine works on the four-stroke cycle and is 
single acting. It was constructed by the North 
Eastern Marine Engineering Company, Limited, of 
Wallsend-on-Tyne. Each of the eight cylinders has a 
bore of 730 mm. (28%in.), while the piston stroke is 1,300 
mm. (51} in.). They develop a total of 3,000 i.h.p. 
at a speed of 92 r.p.m., and drive the vessel through 
a single shaft. From the illustrations, Figs. 2 to 5, it 
will be seen that the lay out of the main and auxiliary 
engines, pumps, vertical boiler and tanks for emerg- 
ency fuel and lubricating oil, as well as some workshop 
tools, is such as to facilitate operation. The lay- 
out, while compact, gives ample space around each 
unit and the centre part of the engine room is wide 
and lofty. Ventilation has received careful considera- 
tion in order that good conditions for work may be 
obtained at all times. The engines are, of course, the 
most important feature of the ship, but the type is 
not unfamiliar as various sets have been described 
from time to time in our columns. The motor-ship 
Sevilla, a British built vessel for Norwegian owners, 
for which the North Eastern Marine Engineering 
Company, Limited, also supplied the engines, was 
described in ENGINEERING, vol. cxiii, page 12. Refer- 
ence)to this article will show that the design was dis- 


tinguished by the use of diagonal tie bars extending |, 


between the cylinders and the bedplate. This was the 
usual arrangement, but an examination of the illustra- 
tions of the main engine of the Raby Castle (Fig. 6, 
on Plate XXXI, and Figs. 7 and 8 on Plate XXXII) 
shows that, for these, cast iron columns of the “ A” 
type have been substituted. These columns are 
placed on the transverse centre lines of the main bear- 
ings. The cylinder liners are cast solid with the 
cover and inserted in place in the jacket castings 
which are arranged to accommodate four cylinders 
each. These jacket castings, or cylinder beams, are 
connected by vertical stay bolts to the bottam of the 





bedplate. In each cylinder head there are four 
mechanically-operated valves, serving for the passing of 
air for starting, air for. combustion, for fuel admission 
and exhaust. All the valves are placed in cages which 
may be quickly removed. Water cooling is resorted to 
for the exhaust valve cage, while the valve springs 
in every case are situated outside and open to view. 
A relief valve is provided on each cylinder, which is 
opened whenever the engine is to be reversed or when 
it is stopped and, in addition, it serves the purpose of 
a safety valve. On the camshaft there are side by side 
cams for use in working either ahead or astern. The 
levers, which operate the valves, are mounted on a 
horizontal manceuvring shaft above the cylinders. In 
every case, except that for the fuel-admission valves, 
the levers are mounted askew and eccentrically. 
With this arrangement it is possible to give a certain 
turning action to the manceuvring shaft and thus bring 
the rollers on the ends of the valve levers over the 
cams for either ahead or astern running. 

The starting valves follow the usual Werkspoor 
practice, and are put into gear positively, a new feature 
being that the shaft for use in performing this action 
is driven by a small air motor of the pneumatic drill 
type, a hand wheel being provided as an alternative 
means of turning in case of failure of the air motor. 

The oil is fed to the cylinder fuel valves by gravitation 
from a floating vessel balanced by a counterweight. 
Into this vessel the. oil is delivered by a high-pressure 
pump and, when a certain weight of it is put in, the 
floating vessel tips, and by this movement shuts off 
a valve controlling the supply side of the pump. 
Blast air is admitted to the top of the vessel, which is 
above the cylinders, and the flow of oil is maintained 
with regularity due to the automatic maintenance of 
a suitable head of oil. On this system, a single large 
pump serves for the oil supply, but a spare pump is 
provided so that continued operation is always 
possible. Should the pump fail, there is always 
enough fuel available in the floating vessel to give 
sufficient time for the starting up of the second or 
auxiliary pump. The fuel valves, including the 
atomisers, flame-plates and cams, are of a new design 
based on information obtained in the tests of a large 
experimental double-acting engine at Wallsend, 
previously described in ENGINEERING (see vol. cxvii, 
page 707, and vol. cxviii, page 26). The fuel valves 
now introduced into the design of the Raby Castle 
engines have an adjustable lift. How effective, in 
making possible the flexible running of the engines, 
this arrangement to control the lift of the fuel valves 
has proved to be, was well demonstrated during 
the trials of the vessel at sea, when the engine was 
run at 30 revolutions per minute with all eight cylinders 
firing regularly. It is of interest to note that, at this 
speed, the ship had not satisfactory.steering way, and 
consequently the limiting requirements were met. 

The lower part of the cylinders is detachable, and 
when the crank is on the bottom dead centre it is 
possible to loosen the bolts holding the extension 
pieces in place and slip them out of position for the 
examination or removal of the pistons. The importance 
of this simple means of getting at the pistons will be 
apparent to all who have had experience in the main- 
tenance of large oil engines, On the back columns 
are mounted astern- and ahead-way guides for the 
crossheads. The construction of these may be seen 
in Fig. 8 and it should be mentioned that the ahead- 
way guide is water cooled. 

A crankshaft of 470 mm. (18} in.) diameter is used. 
It is built up in two pieces, each providing four throws. 
Strength of construction is a feature of this important 
part of the engine, as it was built up on the “ Unity” 
system of combined shrinking and welding. Care was 
taken in the design to obtain good balance, both as 
regards main and secondary forces, while the design 
of the rotating parts has been adjusted to reduce 
torsional oscillations to a minimum at the customary 
speeds of working. In consequence of this and the 
fact that the engines are secured on strong seatings, 
exceptional steadiness of running and absence of 
vibration were obtained during the trial runs. The 
crankcase is entirely enclosed by light steel plates 
between the columns on the starboard side, and by 
the crosshead guide plates, and light plates below 
them, on the port side. Under each cylinder an oil 
tray is provided which has a stuffing-box to permit 
the passage of the piston rod through it. 

Both the cylinder liners and the pistons are effectively 
cooled by the use of sea water. A Drysdale centrifugal 
pump serves to supply this water, which is dis- 
charged directly overboard from the jackets. The 
outlet for the water from the hollow pistons is taken to 
open inspection troughs on the front of the main 
column. From these it is carried away to a bilge 
pump for discharge into the sea. 

The high-pressure air required for fuel-injection 
purposes is supplied by a single, three-stage compressor 
driven from an extension of the main crankshaft at the 
forward end. For this, the cylinders for the three 
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stages-are arranged on the same vertical centre line, 
the high-pressure one being at the top. The other 
two stages are performed in the same cylinder, the 
piston of which is stepped, leaving an annular space | 
forming the intermediate stage. The high-pressure | 
cylinder is kept well clear of the cover of the low- 
pressure cylinder, and has an open end. The dimen- 
sions are :—low-pressure cylinder diameter 623 mm. 
(24} in.), diameter of piston in intermediate-pressure 
cylinder 545 mm. (214 in.), and diameter for high- 
pressure stage 150 mm. (6 in.), while the stroke is 
550 mm. (218 in.). Regulation of the output is 
effected either by allowing adjustable leakages at the 
low-pressure stage discharge or by leading away some 
of the high-pressure supply to the starting-air system. 
Special arrangements have also been made whereby the 
relative work done in each of the stages may be 
equalised under any conditions which may have to be 
met. Inter-coolers of the tubular type are provided 
for the passage of the air from stage to stage, and these 
are housed in the lower part of the compressor casing. 

From the compressor, motion is obtained by levers to 
drive three pumps, one of which serves to deal with the 
water for the cooling system of the engine pistons. 
The second is of the same type as the first and is 
used to remove bilge, while the last circulates the 
lubricating oil. All lubricating oil gravitates from a 
trough in the bedplate of the engine to a tank in the 
double bottom. From here it is raised by the main, 
or an auxiliary, pump and supplied again to. the 









main bearings. In the circuit there is a lubricating 
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oil cooler and duplicate filters, while arrangements are 
made for purifying the lubricating oil whenever 
necessary. 

Except for a small vertical boiler, provided for 
working an emergency steam-driven air compressor and 
for oil-heating purposes, the auxiliary machinery is 
entirely electrically driven. There are three auxiliary 
Diesel generating sets of the Werkspoor type (see 
Fig. 9, Plate XX XIII). These engines also work on 
the four-stroke cycle. The first is a two-cylinder set 
of 100 horse-power and the others have three cylinders 
and are of 150 horse-power. One of the large sets is 
installed in the engine-room on the port side, while 
the others are erected in line on the starboard side. 
As these starboard sets are of variable capacity, 
they can be used as auxiliary compressors for the 
main engines whenever necessary. Each of the three 
engines runs at a speed of 250 revolutions per minute, 
and is coupled to a dynamo made by Messrs. W. H. 
Allen, Sons and Co., Limited, of Bedford, to supply 
current at 220 volts. The two large sets may be worked 
as two or three-stage compressors. When working 
with three stages, each set will give an excess of. air 
over what is required for its own blast purposes, and 
this may be used for the main engines or to replenish 
the starting air supply when maneuvring. To make 
the change over to two-stage operation, which is 
effected by the simple expedient of rotating a hand- 
wheel, the suction for the intermediate stage is opened 
to the atmosphere and the low-pressure cylinder is 
thrown out of action. The air supply is then only 
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sufficient for blast purposes for the auxiliary engine and 
the installation is capable of supplying the full electrical 
output. 

The vertical multitubular boiler, already referred to, 
is installed on the port side on the engine-room and is 
fired by oil-fuel on the Werkspoor pressure system. At 
sea, it is anticipated that this boiler may be dispensed 
with, except in very cold weather, when the fuel-oil 
may become viscous and require heating. For the heat- 
ing of the cabins, it may be mentioned here, electric 
radiators are employed. In addition to the auxiliary 
machinery already referred to, there are pumps, one 
of which for ballast is of the Centrex type, while others 
for general service and for lubrication are of the centri- 
fugal type, those for oil-fuel transfer being of the gear- 
driven plunger type. There are also a steam or alr 
driven fuel-transfer pump and two oil-fuel purifiers. 

Beside the engine-room casing, on the port side, are 
two starting-air bottles, and two long cylindrical sett- 
ling tanks which afford good drainage owing to their 
length. On the extreme opposite side of the engine- 
room a workshop is conveniently arranged at the 
starting-platform level. The equipment here includes 
a lathe, a drilling machine, an emery wheel, vice bench 
and other small items, the machine tools being driven 
by an electric motor. All electric control apparatus 
is concentrated at a switchboard, also on the starboard 
side, but at a higher level than the workshop. . 

The M.S. Raby Castle is divided up into five mam 


holds by means of five water-tight and two oil-tight 


bulkheads. Three of these holds are forward of the 
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machinery space, while the others are situated aft. 
The hold immediately forward of the engine-room is 
divided by an oil-tight bulkhead extending to the 
main deck and the two deep tanks thus formed are 
capable of holding 1,000 tons of fuel-oil or water ballast. 
All the main bulkheads extend to the upper deck, 
except the foremost, which is only carried to the 
shelter deck. In consequence, the ’tween-deck space 
= the shelter deck is unobstructed by bulkheads, with 
© exception of the tonnage bulkhead situated right 
aft and provided in order to secuie exemption of the 
shelter ’tween-deck space from tonnage measurements. 
In the dou ble-bottom, seven main tanks are provided to 
carry fuel oil or water ballast, and there is also a com- 
partment reserved exclusively for the carriage of fresh 
a Additional water-ballast tanks are obtained 
y the use of the forward and after peaks. 

On the shelter deck, there is a large saloon house, and 
Se modation is there provided for eight passengers 
ani ‘on of the officers. Above this—on the bridge 
— are the quarters of the captain and cabins for 
with Passengers. The navigating bridge is provided 
a a chart room and wheel house. For the officers 
pour engineers, the cabins are located beside the engine 
“sing, above which there is a boat deck on which 
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are stowed four lifeboats of 25 ft. length. Accommoda- 
tion for the crew is provided in the after end of the 
upper *tween deck, to which entrance is obtained 
from a deck-house on the shelter deck above, which 
also contains the steering-engine compartment. As the 
top of this house is extended to the ship’s sides, it 
forms a convenient docking bridge. 

A feature of the Raby Castle is the very complete 
equipment of loading and discharging appliances. 
There are two telescopic masts, each carrying four 
steel derricks of 5 tons capacity, for work at the various 
hatchways. A further pair of 5-ton steel derricks, 
each on a derrick post, serves the middle hatchway, 
and these are erected one on each side of the vessel at 
the forward end of the engine casing. There is also a 
30-ton steel derrick available for working on either mast. 
For each of the derricks, an electric winch is provided, 
there being ten altogether. Six of these are of 3 tons 
capacity and four can deal with loads of 4 tons each. 
The heavier winches are situated forward and aft, in 
order to facilitate the manipulation of the heavy 
derrick. The whole of this winch equipment, together 


with an emergency steering gear arrangement, con-| Gg 


sisting of a 5-ton electrically-driven warping winch, was 
supplied by The Sunderland Forge and Engineering 





Company, Limited, of Sunderland. The windlass, 
made by Messrs. Clarke, Chapman and Co., Limited, of 
Gateshead-on-Tyne, is an electrically-driven unit 
placed upon the shelter deck, but having its driving 
motor below. Also situated on the shelter deck is 
the steering gear, supplied by Messrs. Brown Brothers 
and Co., Limited, of Edinburgh. This is of the electric- 
hydraulic type, but hand-operating gear is situated 
on the deck above. For it, power is supplied by a 
constant-speed electric motor of 12 h.p.,which drives a 
Williams-Janney variable delivery pump connected by 
pipes to a pair of opposed horizontal cylinders, of which 
the rams act directly upon the tiller. The speed and 
direction of the pump delivery are under the control 
of the steersman on the bridge by the use of a Brown 
steering telemotor. Hand gear can be engaged in a 
few seconds by the manipulation of two valves in the 
steering-engine compartment. It may be noted that 
the vessel is provided with a complete electric lighting 
installation and has a wireless-telegraph installation. 
The shop trials of the engines of the Raby Castle 
were run in December, 1924, and the following are 
figures obtained for full power and on a smaller load. 


Full Reduced 


Power. Power. 
Revolutions per minute ... 95 80 
Brake horse-power _.... we 2,186 1,488 
Indicated horse-power -... 8,030 2,320 
Exhaust temperature, deg. 

Fahr. teas saat sta Oa 530 
Blast-air pressure, lb./sq. in. 975 900 
Lubricating-oil pressure, 1b./ 

sq. in. . ne ee pt 8 12 
Cooling-water pressure, Ib./ 

sq. in, aah ed atin 22 
Mechanical efficiency percent. ‘72 64 
Oil per B.H.P. hour, Ib. __.... 0-404 0-408 


These tests were made with the use of a Heenan and 
Froude dynamometer to absorb the power, and the 
results were checked by a representative of Messrs. 
Esplen and Sons, who supervised the construction of the 
ship and machinery on behalf of the owners. In the 
sea trials, continuous working at full speed for 40 hours 
was included, the vessel being in ballast trim. The 
results obtained in these tests are of interest, although 
further trials with the engines running at their highest 
output could not be undertaken because fog came down 
and interfered with the continuance of the work. 


1 2 


Revolutions per minute er 85-8 92-5 
Indicated horse- power ... 2,398 2,752 
Exhaust temperature, deg. 

Fahr. Sa wits ing, 7 587 
Speed, knots .... 10-9 11-9 


The control gear being conveniently arranged, it 
was found possible in the trials to change from half-speed 
ahead to half-speed astern, or vice versa, from the time 
of giving the order, in between five and ten seconds, 
the average working out at six seconds. A test was 
also made of the numbers of starts which could be made 
with the air stored in the receivers. Orders were given 
at the rate of two a minute, and with one receiver only 
in use and the auxiliary compressors cut out of action, 
it was found that the engines could be made to comply 
with twelve orders before refusing. This result, 
though very satisfactory, may even be improved upon 
when the engineers get accustomed to the controls. 
During the trials the machinery ran without the slightest 
hitch and with great smoothness. 





Larce Extecrric HicH-Trension Systems.—A session 
of the International Conference on Large Electric Systems, 
which was instituted in 1921, will be held in Paris from 
June 16 to 25 next, and the Council of the Institution of 
Electrical Engineers has set up a British National 
Committee to deal with the interests of this country in 
connection with the matter. The conference will be 
divided into three sections, dealing, respectively, with 
power production, the construction of lines, and the 
working of systems. The proceedings will be conducted 
in French or English, a service of interpreters being 
arranged, and the = yt will be presented in the two 
languages. There will be two categories of members of 
the conference—official delegates and free members. 
The official delegates will represent the various national 
associations, and the Institution of Electrical Engineers 
will be represented by Mr. W. B. Woodhouse, Mr. A. R. 
Everest, Mr. P. V. Hunter, Mr. A. Page and Mr. E. B. 
Wedmore. Free members enjoy all the privileges of 
the conference, except that they cannot vote—votes being 
taken by countries—and that they are not eligible for 
membership of the executive committee. The number of 
free members is unlimited, and any member of the 
Institution of Electrical Engineers may become a free 
member by sending a remittance of 1/. 2s. 6d. to the 
secretary of the Institution. If sufficient free members 
join, additional official delegates become eligible, and in 
that event Mr. P. Good, Mr. Borlase Matthews and Mr. 
. V. Twiss will be nominated. The general secretary 
of the conference is M. J. Trepot Laspiére, 25, Boulevard 
Malesherbes, Paris. 
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THE LATE MR. J. PATTEN BARBER. 


Tue death of Mr. James Patten Barber, the Engineer 
and Surveyor to the Islington Borough Council, occurred 
in a nursing home on Monday last, April 20, after only 
two days’ illness. On Friday of last week, he attended 
to his duties and was. present at the meeting of the 
Council. He became ill the following day and an 
operation was considered necessaiy. He died shortly 
after this was performed on Monday. 

Mr. Patten Barber was born in 1856, and received 
his education at the Manchester Grammar School. 
He served articles with the late Mr. R. W. Barnes, of 
Manchester, from 1872 to 1877, during which veriod 
he was engaged on work connected with the main 
drainage of Shelford, Barton, Swinton and Pendlebury, 
Manchester and the neighbouring townships on the 
south side of that city. When his articles were com- 
pleted, he was retained by Mr. Barnes as his chief 
assistant, and undertook work in connection with the 
main drainage of Urmston and Flixton, the waterworks 
at Brackley, Northamptonshire, and the tramways for 
Kecles and Patricroft. On many of these works he 
acted as resident engineer. The main drainage schemes 
referred to involved a great variety of work since 
built-up iron and brick sewers, as well as pipe sewers, 
had to be used and they had to pass under canals and 
railways. Sewer embankments had to be constructed 
on moss lands and several miles of the sewers had to 
be put through running sand. 

From 1881 to 1884, Mr. Patten Barber was assistant 
to Mr. George Livingstone, Surveyor to the Vestry of 
St. George’s, Hanover-square, London, under whom 
he designed and carried out enlargements and improve- 
ments of wharves, sewers and house drainage. When 
this work was completed, he was appointed Surveyor 
of Highways for the Vestry of Islington, and ten years 
afterwards, on the death of his colleague, the Surveyor 
of Sewers, the two offices were combined and he occu- 
vied the joint post until his death. In this capacity 
he had charge of the maintenance of 115 miles of roads 
and of 106 miles of sewers. Under his direction there 
was much reconstruction of the old sewage installation 
and many improvements of roads to meet the require- 
ments of modern traffic. Mr. Patten Barber was 
elected an Assoc.M.Inst.C.E. in 1893, and raised to 
full membership in the following year. He served as 
President of the Institution of Municipal and County 
Engineers and also of the Society of Engineers. 





THE LATE SIR DAVID SALOMONS. 


Aw early electrical experimenter, and a man who 
did much to popularise motor traction, Sir David 
Goldsmid-Stern-Salomons, Bart., of Broomhill, Tun- 
bridge Wells, died in a nursing home on Sunday last, 
April 19, at the age of 73 years. 

Sir David was the only son of Mr. Philip Salomons, 
of Brighton, and the nephew of the first baronet, Sir 
David Salomons, to whose title he succeeded at the 
age of 22 years. He was educated at University 
College and at Caius College, Cambridge, and took a 
second class in the National Science Tripos. In his 
student days, his uncle encouraged his interest in the 
applications of physical science and equipped a labo- 
ratory for him. To this was added workshop plant 
and eventually a generating station. Here the young 
inventor worked with enthusiasm in his endeavour 
to design and make appliances in which known 
electrical phenomena could be applied to the ser- 
vice of man. That he attained a great measure of 
success in tke work to which he devoted himself 
cannot be gainsaid, and it was claimed by him that 
he was the first actually to apply incandescent electric 
lamps to illumination purposes. This achievement, in 
1874, reflected greatly to his credit, for every com- 
ponent of the installation had to be made by himself. 
Sir David was a prolific inventor of devices for use in 
electric signalling, speed indication, fire-proofing, and 
in the development of mechanical traction. He built 
electrically - propelled vehicles deriving their power 
from batteries and was one of the founders of the 
Royal Automobile Club, and of its sister institution 
in France. Sir David was the author of many books 
on electrical subjects and contributed papers on 
them and on traction matters to various engineering 
and scientific societies. 

He devoted a great deal of his time and energy to 
the work of the Institution of Electrical Engineers, of 
which he was Hon. Treasurer for many years. Later 
he became Vice-President, and would in the ordinary 
course of events have been elected to the chair in 1895, 
but for the view, strongly held by the members, that 
the president of a professional institution should be a 
member of the profession who was in actual practice. 
Sir David was also an associate of the Institution 
of Civil Engineers, a Fellow of the Royal Astronomical 
Society, of the Geological Society, and of the Physical 
Society of London. In addition to all his other 





activities, he devoted much time to photographic 
studies. 

Sir David was called to the Bar by the Middle 
Temple in 1874, and later took an active interest in 
public affairs. He made two attempts to enter 
Parliament, first in Mid-Kent and later in St. George’s- 
in-the-East. His public work was recognised by his 
election as Mayor of Tunbridge Wells in 1895, when he 
was also serving on the Kent County Council. He 
was a magistrate of Westminster and a Deputy Lieu- 
tenant of Kent, of which county he was High Sheriff 
in 1881. In the year 1899, he assumed the additional 
surnames of Goldsmid and Stern, that of his wife, the 
daughter of Baron Hermann de Stern. His only 
son, Captain David Salomons, of the Kent (Fortress) 
Royal Engineers, lost his life by drowning when on 
service in 1915. 
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SreeL Hovusinc Scureme.—The Bolton Corporation 
has decided on the construction of 100 steel houses of 
the Braithwaite type at Union-road, Tonge Moor, 
Bolton. Work on the foundations was commenced on 
the 6th inst. and the houses, which will be of the non- 
parlour two-storey design, are intended to be com- 
pleted within 16 weeks from the time of finishing the 
foundations for the first pair. It is noteworthy that 
union wage rates will be paid to persons engaged in the 
work. 





LAUNCH OF THE STEAMER ‘“ BEacon.’’—The steamer 
Beacon, which is being constructed by Messrs. John I. 
Thornycroft and Co., Limited, for the Corporation 
of Trinity House of Deptford Strond, was recently 
launched from the _ builders’ Woolston works at 
Southampton. The ship is a steel twin-screw steamer 
having a length between perpendiculars of 160 ft., 
a moulded breadth of 27 ft. 6 in., a depth of 14 ft. 9 in. 
and a loaded draught of 11 ft. 6 in. She is designed 
with straight stem, cruiser stern and two steel masts, 
while a long bridge on the flush deck, which latter runs 
forward and aft, forms a boat deck. Above this a 
large chart room is erected on the navigating bridge. 
The vessel is schooner rigged, and has a double bottom, 
forming fresh water and trimming tanks. Six water- 
tight bulkheads extending up to the main decks are 
fitted. The cargo hold is situated forward of the 
machinery space. At the aft end of the hold an oil 
tank of 400 tons capacity is situated, while the bunker 
has a my yas d of 85tons. An ice room, suitably insulated 
and lined with lead, is provided. The propelling machinery 
will consist of two set of triple-expansion engines 
having cylinders 11 in., 18 in. and 29 in. in diameter, 
with a piston stroke of 21 in., and capable of developing 
an indicated horse-power of 650. This power will be suffi- 
cient to impart a speed of 11 knots to the vessel. Surface 
condensers of the Quiggins dripless type, having a cool- 
ing surface of 652 sq. ft., and two centrifugal circula- 
ting pumps driven by separate enclosed engines, are 
fitted. Air pumps of the single-acting Edwards t 
will be operated by means of rocking levers from ‘the 
low - pressure cylinder crossheads. At the back of 
each main engine steam and hydraulic reversing engines 
will be fitted. The pump room machinery will include 
one steam-driven Westinghouse gas compressing pump 
with cylinders 10 in. by 8} in. by 10% in. Steam 
will be generated in two boilers of the ordinary multi- 
tubular marine type, 11 ft. in diameter and 10 ft. 3 in. 
long, designed for a working pressure of 180 lb. per 
square inch. The total heating surface is 2,240 sq. ft., 
and the total grate area 66 sq. ft. The auxiliary 
equipment will include a Wilson-Pirrie steering engine 





and gear supplied with direct-acting combined steam 
and screw hand gear, and made by Napier Brothers. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—In engineering products, as in semi- 
finished iron and steel, high production costs stand in the 
way of a satisfactory rate of improvement. The volume 
of new business booked during the past three months 
compares favourably with that of pre-war periods, but 
in the main the margin of profit included in contract 
quotations is insufficient to liquidate accumulated 
charges on extensions to plant that are wholly idle or only 
partially engaged. The difficulty of inducing craftsmen 
to co-operate with employers in attempting to arrive 
at more attractive rates on export account is increased 
by the fact that employees in local sheltered service, 
who already enjoy a substantial benefit in the form of 
unbroken employment, are agitating through their 
union for still higher wages. It is stated on reliable 
authority by trade organisers who have recently 
returned from Continental tours that German workshops 
are full of orders for railway axles, wheels and tyres and 
other engineering products, which, to a considerable ex- 
tent, would have been shared by local concerns had more 
normal conditions prevailed, and that approximately 
90 per cent. of the disparity prevailing between the rates 
of Sheffield and Continental manufacturers is due to the 
longer hours worked by Continental operatives and the 
lower wages they receive. No further cuts have been 
made in the price of common billets, despite the fact that 
foreign competitors are supplying the major portion of 
requirements from cheap surpluses. Furnace masters 
contend they are unable to sell more cheaply and still 
operate on an economic basis. Finished iron has 
slumped badly in consequence of the continued arrival 
of cheap imports from Belgium. Producers of steel- 
making hematites and of forge and foundry irons, in an 
effort to turn the tide of depression, have reduced 
quotations by an average of 3s. per ton. The ruling 
prices for these materials are lower than at any period 
during the past two years, and, according to sellers, a 
loss is incurred on virtually every ton of output. Revised 
official quotations are as follows: Hard basic-steel billets 
91. 10s., soft basic-steel billets 87. 10s., West-Coast hema- 
tites, 5/., East-Coast hematites, 4/. 5s., Lincolnshire 
No. 3 foundry iron 4. 1s., Lincolnshire forge iron 
3l. 17s. 6d., Derbyshire No. 3 foundry iron 4l., Derbyshire 
forge iron 31. 15s., bars 131., sheets 15/.—in each case per 
ton delivered at local works. The local market for iron 
and steel scrap is much restricted, and prices are subject 
to constant fluctuation. Extensions to plant are 
necessarily circumscribed owing to the current scarcity of 
cash, but are not altogether non-existent. One concern 
doing a big railway business has placed orders for a new 
tyre-manufacturing plant, including electrical equipment, 
hammers, &c., which they hope to have in operation 
before December next. Several orders have recently 
been booked for cement-making machinery. 


South- Yorkshire Coal Trade.—House-coal trade shows 
no improvement following the holiday stoppage. Orders 
are so scarce that some of the smaller pits in the district 
have been standing this week. A moderate demand for 
best grades is mainly met from stocks. There is an 
abundance of secondary sorts on offer. As a result, best 
Silkstone shows a decline of 6d. a ton and Derbyshire 
best brights of ls. 6d. The steam fuel position continues 
to lack strength owing to a large proportion of export 
requirements being met from Continental surpluses. 
Best slacks are in fair demand on home account, but 
cobbles and nuts show fresh weakness. The coke 
market shows a tendency to harden. Quotations :— 
Best branch handpicked, 30s. to 33s.; Barnsley best 
Silkstone, 26s. to 27 ; Derbyshire best brights, 26s. 6d. to 
298. 6d. ; Derbyshire best house, 24s. to 26s. ; Derbyshire 
best large nuts, 20s. to 24s. ; Derbyshire best small nuts, 
14s. to 16s. ; Yorkshire hards, 18s. to 22s. ; Derbyshire 
hards, 18s. 6d. to 22s.; Rough slacks, 10s. to 12s. 6d. ; 
Nutty slacks, 8s. 6d. to 10s. ; Smalls, 4s. to 6s. 6d. 





Tue Institution oF ExecrricaL Enarneers.—The 
summer meeting of the Institution of Electrical 
Engineers will be held this year at Birmingham from 
June 9 to 12. As 300 members and their guests have 
already sent in their names, others wishing to take 
part are advised to send their applications without 
delay to the Secretary of the Institution, Savoy-place, 
Victoria Embankment, London, W.C. 2. 





Tue Wire Inpustry.—Sir Peter Rylands was the 
speaker on behalf of the Wire, Wire Netting and Woven 

ire Manufacturers’ Associations, at a meeting of 
the Committee on Industry and Trade, held recently 
at the Board of Trade, under the presidency of Sir 
Arthur Balfour. Sir Peter stated that the extremely 
friendly relations existing between employers al 
workers in the wire industry were dve in a great nant 
to the successful working of the Joint Industrial Counct- 
It had been found difficult, however, to stimulate 
among the workpeople a real interest in the welfare 
of the industry, as distinct from questions ol wage 
and conditions. Imperial and local taxation amoun : 
to 1l. Os. 4d. per ton in 1923, a figure which appreciably 
exceeded the average profit earned by the — 
in pre-war days. Again, in each of the last yon 
years, the sum paid in taxes was much greater than 
that distributed as interest upon capital. The — 
industry depended upon export trade for the — 
of nearly one-half of its finished products and foreige 
competition, which had always been severe, be 
developing to an increasing extent. In egee i 
of this, British manufacturers had had to be eae 
with a relatively small tonnage and had been — ec 
to specialise in the production of wire of high quality 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Output of Cleveland pig- 
iron is small and stocks are light, whilst home con- 
sumers are believed to be needing supplies, but not- 
withstanding such circumstances, values are distinctly 
easy. Buyers are still very backward and not disposed 
to place orders beyond parcels sufficient for early 
requirements. At the same time, it is fully realised that 
conditions are such that little improvement in demand 
is needed to create a rather serious shortage of Cleveland 
pig iron, and movement in the direction of forward buy- 
ing would quickly stiffen quotations. Export inquiries 
continue few and small. No. 1 Cleveland pig is 82s. ; 
No. 3 g.m.b., 778.; No. 4 foundry, 76s.; and No. 4 
forge, 75s. 


Hematite.—Makers of East-Coast hematite are ham- 
pered by rather heavy stocks which they are anxious 
to liquidate, and quotations show a somewhat marked 
downward tendency. In this branch also inquiries 
circulating are almost entirely on home account, though 
some hope is entertained that the comparative cheap- 
ness of hematite may tempt foreign buyers into the 
market. Nos. 1, 2 and 3 are 82s., and No. 1 is put at 
82s. 6d. 

Foreign Ore.—Nothing new of moment is ascertain- 
able concerning imported ore. Sales are very difficult 
to arrange, and in the combined absence of transactions, 
market rates remain nominal on the basis of best rubio 
at 22s., c.i.f. Tees. 


Blastfurnace Coke.—Durham blastfurnace coke is in 
only very moderate request. Good medium qualities 
are on sale at 22s. 6d., delivered to local users. 


Manufactured Iron and Steel_—Demand for nearly all 
descriptions of manufactured iron and steel continues 
very disappointing. Iron bars have been reduced by 
7s. 6d., and a similar fall in iron rivets is confidently 
anticipated. Shipbuilding material is weak, and rails 
are easy. Values of sheets are well maintained and 
producers report the demand unabated. Common iron 
bars are 111. 12s. 6d.; iron rivets, 14. 5s.; packing 
(parallel), 82.; packing (tapered), 11l. 5s.; steel billets 
(soft), 87. 10s. ; steel billets (medium), 9/.; steel billets 
(hard), 97. 10s.; steel ship, bridge and tank plates, 
8l. 17s. 6d.; steel angles, 8/. 12s. 6d.; heavy steel 
rails, 81. 10s.; black sheets, 11. 10s.; and galvanised 
corrugated sheets, 167. 10s. 


Ironstone Miners’ Wages Reduced.—The Cleveland 
Ironstone Mineowners met at Middlesbrough this week 
under the presidency of Sir Arthur Francis Pease, when 
representatives of the miners attended to consider the 
question of wages. After a lengthy sitting it was agreed 
that wages be reduced, under sliding-scale arrangements, 
by 1-8 per cent. as from Monday next. A fortnight 
ago the men’s representatives pressed for an advance 
of wages, apart altogether from any regulation due 
under sliding-scale arrangements, to meet the high cost 
of living. At this week’s meeting, the mineowners 
appointed a special committee to meet the miners’ repre- 
sentatives on May 4, with a view to seeing if it is 
possible to do something for the lower paid men. 





NOTES FROM THE NORTH. 


Guiasaow, Wednesday. 

Scottish Steel Trade.—While the conditions in the 
Scottish steel trade have not changed for the better, at 
least some little stir has taken place by the agreement 
to free prices for the home trade. This development, 
which will be of great importance to the shipbuilding 
and allied industries, was the outcome of a meeting 
of the Scottish and English steel makers in London 
last Friday. An exception is made in the case of 
boiler plates, which still remain under control, but 
which have been reduced locally by 10s. per ton, the 
new quotation being 12/. 10s. per ton. For some time 
past there has existed an arrangement by which makers 
could come under the official prices for ship plates 
and sections when orders were urgently required, and 
this state has also existed since the official reduction 
of last month. Now that the price agreement has been 
scrapped and makers have a free hand to sell at what 
they please, we may look forward to a period of very 
keen competition amongst local sellers, with the 
probability that foreign produced steel will largely 
disappear from the market for a time. There is no 
gainsaying the fact that a state of great depression 
has existed in the industry for many months back, 
and if by the new conditions an impetus is given to 
shipbuilding by lower prices, the works will benefit 
by an increase in production. It is difficult to say at 
the moment what prices will be accepted, because there 
are so. few inquiries in the market. The latter are 
expected to increase considerably now, and if inducements 
of a satisfactory nature are offered to buyers there is 
the prospect of quite a few undertakings being gone on 
with which have been held up owing to the high costs 
of recent times. In the black-sheet trade, the conditions 
have varied little, but bookings in light and galvanised 
sorts show a moderate increase. The following may be 
taken as the current prices :—Boiler plates, 12/. 10s. 
per ton; ship plates, 91. 5s. per ton; sections, 8/. 15s. 
per ton; and sheets, # in. to } in., 111. per ton, all 
delivered Glasgow stations. 


Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade there is a slightly better feeling 
since prices were reduced. Inquiries are a little more 
numerous, but the actual new tonnage booked is small 
4S yet, as consumers consider that the reduction was 


not large enough to induce them to enter into heavy 
commitments. Re-rolled steel branches are not moving 
so freely as they were a while ago. The current 
price of ‘‘ Crown” bars is called 111. 12s. 6d. per ton, 
delivered Glasgow. 


Scottish Pig-Iron Trade.—The position in the Scottish 
a trade is still very unsatisfactory. The demand, 

oth on home and export account, is extremely poor, 
and inquiries do not hold out much hope of an early 
betterment. The current prices are as follows :— 
Hematite, 4J. lls. 6d. per ton, delivered at the steel 
works ; foundry iron, No. 1, 4l. 10s. 6d. per ton, and 
No. 3, 41. 8s. per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments——The shipments of 
Scottish pig-iron from Glasgow Harbour for the week 
ended last Saturday, April 18, amounted to 492 tons. 
Of that total 437 tons went overseas and 55 tons coast- 
wise. For the corresponding week of last year the 
figures were 810 tons to foreign destinations and 95 tons 
coastwise, making a total shipment of 905 tons. 





NOTES FROM THE SOUTH-WEST. 
CarpiFr, Wednesday. 


Trade in March.—Exports of coal, coke and patent 
fuel from the principal South Wales ports in March 
amounted to 2,430,338 tons, compared with 2,363,969 
tons in February, an increase of 66,369 tons. Ship- 
ments of coal reached 2,327,819 tons, compared with 
2,256,780 tons, an improvement of 71,029 tons, foreign 
cargo shipments amounting to 1,914,366 tons, against 
1,840,800 tons, or 73,566 tons more than in February, 
while bunker exports totalled 294,080 tons, against 
308,588 tons, a decrease of 14,508 tons. Coal exported 
coastwise was increased by 11,871 tons to 119,373 tons. 
The improvement in the volume of trade, however, 
cannot be regarded as_ satisfactory because there 
were 26 working days in March, or two more than in 
February, with the result that the shipments per work- 
ing day in March totalled only 89,531 tons or 4,502 tons 
per day less than in February. Exports of patent fuel 
were reduced from 101,408 tons to 97,333 tons in March, 
and of coke from 5,771 tons to 5,186 tons. So serious 
has been the slump in the trade at the Welsh ports 
that the Great Western Railway, who own the docks 
at Cardiff, Penarth, Barry, Newport, Swansea and Port 
Talbot, have decided to effect economies by dismissals. 
This course has only been taken after the men’s repre- 
sentatives refused to discuss proposals to suspend 
the guaranteed day and week and so share the work, 
or accept a percentage reduction in pay which would 
apply from the general manager downwards. The 
principle adopted by the company will be to dispense 
with the services of temporary men first and then to 
discharge those engaged last. Up to the present some 
50 men of the 3,500 employed at the docks have been 
dismissed. 

The Coal Trade——-Meantime the coal market has 
developed a slightly stronger tendency and business has 
been rather more active with prices steadier. This has 
applied, in particular, to best Black Vein large, for which 
24s. 6d. to 25s. has been realised, or 6d. more than 
a week ago, while second Admiralty large is also steady 
at 25s. to 26s. Other grades are still freely available 
with prices irregular and dependent on individual 
circumstances. A large number of collieries in the coal- 
field are, however, still idle, and. there will have to be 
a considerable improvement in the demand before any 
hopes can be entertained of a re-start. Shipments of 
coal as cargo last week totalled 412,470 tons, of which 
126,760 tons went to France, 72,450 tons to Argentina, 
41,650 tons to Italy, and 30,200 tons to Spain. 





PrERsONAL.—The Bowen Instrument Company, of 
9, Newton-road, Leeds, have appointed as sole repre- 
sentative for Birmingham Mr. R. Gates, of 11, Hill 
Crest-road, Moseley, Birmingham.—It is announced 
that the Northallerton works of the Nichols Pump and 
Engineering Company, Limited, have been purchased 
by Mr. Charles J. Smith, of the firm of Wm. Smith and 
Sons, engineers, of Barnard Castle. The title of the 
new company is the Nichols Pump and Engineering 
Company, Northallerton, Yorkshire.— Messrs. James 
Gordon and Company, Limited, of Windsor House, 
Kingsway, London, W.C.2, are now acting as successors 
to the late Major S. Utting for the sale of the Thermix 
air heater and Emile Prat system, of mechanical draught. 
—We are informed that a new company, trading as 
Sir Howard Grubb, Parsons and Company, has purchased 
the entire business of the firm of astronomical instru- 
ment makers Sir Howard Grubb and Sons, Limited, 
of St. Albans, and formerly of Dublin. Workshops are 
being erected at Heaton, Newcastle-on-Tyne, for the 
construction of large astronomical telescopes and observa- 
tory equipment. Sir Howard Grubb, F.R.S., will act 
as consultant to the new. company, the address of which 
is Heaton Works, Newcastle-on-Tyne. 





CoxE-UTILISATION CoMPETITION.—In an effort to 
secure means of improved production, treatment, and 
sale of coke the Woodall-Duckham companies have 
placed at the disposal of the editor of the “‘ Gas Journal ” 
the sum of 1,000/. to provide monetary prizes for the 
best written contribution on the various aspects of these 
problems, Any individual, or group of individuals, may 
compete up till June 30, 1925, without restriction of 
any kind. The contest is divided into three sections, 
namely, coke production, coke preparation, and coke 
sale and utilisation, and information regarding procedues 
may be had from Mr. Bezant, the editor of the “Gas 





Journal,” 11, Bolt Court, Fleet-street, London, E.C. 





NOTICES OF MEETINGS. 





Tue InstTrTuTION OF MECHANICAL ENGINEERS.—To- 
night, at 6 p.m., at Storey’s-gate, S.W.1. General 
Meeting. Reports to the Hardness Tests Research 
Committee. ‘‘The Effects of Adhesion between the 
Indenting Tool and the Material in Ball and Cone Inden- 
tation Hardness Tests,” by Mr. G. A. Hankins. “Some 
Practical Aspects of the Scratch Test for Hardness,” by 
Mr. G. A. Shires, M.Sc. 

Tue INstTITUTION OF AERONAUTICAL ENGINEERS.— 
To-night, at 6.30 p.m., at the Engineers’ Club, Coventry- 
street, W.1. Lecture: “The Position of the Airship 
in Aerial Transport,” by Commander C. D. Burney. 

Tue Junior InstiTuTION OF ENGINEERS.—To-night, 
at 7.30 p.m., at 39, Victoria-street, S.W.1. Lecturette : 
“The Manufacture of Gramophone Records,” by Mr. H. 
E. Cowley. Friday, May 1, at 7.30 p.m., Lecturette : 
‘** Pumps and Pumping Problems,” by Mr. A. A. Fairfax. 

Tue InstTiruTIOoN OF ENGINEERING INSPECTION.— 
To-night, at 7.45 p.m., at the Royal Society of Arts, 
John-street, Adelphi, W.C.2. ‘‘ The Evolution of Steam 
Boilers for Special Purposes,” by Mr. Thos. Clarkson, 

Tue Huit Association oF ENGINEERS.—Saturday, 
April 25, at 7.15 p.m., at the Hull Technical College. 
Lecture ; ‘‘ Diesel hi gines,” by Professor A. L. Mellanby. 

Tue Roya Society or Arts.—Monday, April 27, at 
8 p.m., at John-street, Adelphi, W.C.2. Howard Lecture: 
“Motor Fuels ” (Lecture II.), by Professor John 8. 8. 
Brame, F.I.C., F.C.S. Wednesday, April 29, at 8 p.m. 
Ordinary Meeting. ‘The Trend of Modern Hygiene,” 
by Mr. Andrew Balfour, C.B., C.M.G., M.D., B.Sc. 

Tue Farapay Socrety.—Monday, April 27, at 8 p.m., 
at the Chemical Society, Burlington House, ol. 
** Adhesion of Deposited Nickel to the Base Metal,” 
by Mr. A. E. Ollard. ‘The Brittleness of Zinc-Plated 
Steel,” by Mr. H. Sutton. ‘The Partition of Silver 
between Lead and Zinc,” by Mr. W. A. Naish. ‘“‘ The 
Elasticity of Gelatin Jellies and Its Bearing on their 
Physical Structure and Chemical Equilibria,” by Mr. H. 
J. Poole. ‘“‘A Note on the Reduction Potential of 
Dicyanquinhydrone,” by Mr. E. K. Rideal. (i) “On 
Some Physical Properties of Water”; (ii) ‘“‘On the 
Relation between the Viscosities of Liquids and their 
Molecular Weight,” by Mr. D. B. Macleod. 

Tue Instrrure or MARINE ENGINEERS.—Tuesday, 
April 28, at 6.30 p.m., at 85-88, The Minories, Tower-hill, 
E.1. ‘* Steam Accumulation,” by Mr. D. M. Proctor. 

Tue Instrrution or AUTOMOBILE ENGINEERS.— 
Tuesday, April 28, at 7 p.m., at the Royal Society of 
Arts, John Street, Adelphi, W.C.2. ‘‘ The Accessibility 
of the Pleasure Car Chassis,” by Mr. Maurice Platt. 

Tue Institute or Puysics.—Wednesday, April 29, 
at 5.30 p.m., at the Royal Society, Burlington House, 
Piccadilly, W.1. Physics in cata 3 Lecture VIII : 
‘“‘ Physics in the Rubber Industry with Special Reference 
to Tyre Manufacture,” by Dr. W. Makower. 

THE InstiTuTION oF CrviL ENGINEERS: BIRMINGHAM 
AND District AssoctaTion.—Thursday, April 30, at 
6 p.m., at the Chamber of Commerce, New-street, Bir- 
mingham. Annual General Meeting. 

Tae Instirution or Locomotive ENGINEERS 
(LonDoN).—Thursday, April 30, at 7 p.m., at_ the 
Engineer’s Club, Coventry-street, W.1. ‘‘ Poppet Valve 
Gears,” by Ing. Arturo Caprotti. 

THE INsTITUTION oF CrvIL ENGINEERS: YORKSHIRE 
AssocraTion.—Thursday, April 30, at 7.30 p.m., at the 
Griffin Hotel, Boar-lane, Leeds. ‘‘The Centrifugal 
Pumping Machinery at rs lds Works, Leeds,” 
by Mr. G. A. Hart, M.Inst.C.E. 

THe Royat AERONAUTICAL Soctety.—Thursday, 
April 30, at 8.30 p.m., at 7, Albemarle-street, W.1. Thir- 
teenth Wilbur Wright Lecture: ‘‘ Some Aspects of the 
Comparison of Model and Full-Scale Tests,” by Rear- 
Admiral D. V. Taylor, U.S.N. 

Tue Institute or Costs AND Works ACCOUNTANTS. 
—Friday, May 1, at 10.30 a.m., at the Hotel Great 
Central, Marylebone-road, N.W. Annual Costing Con- 
ference. ‘‘ Cost Accounting in Relation to Industrial 
Policy,” by Mr. 8S, L. Gill and Mr. D. L. Moran. 
At 2.30 p.m. : ‘‘ Budgetary Control,” by Mr. Perry Keene 
and Mr. F. T. Quennell. 

THE Miptanp Institute oF Mrinina ENGINEERS.— 
Friday, May 1, at 3.15 p.m., at the Queen’s Hotel, Leeds. 
“The Burrell All-Service Gas Mask,”’ by Professor J. A. 8. 
Ritson and Mr. Hartley. ‘‘ Mines (Working Facilities 
and Support) Act. Part 1, 1923,” by Mr. J. H. Cockburn. 
“Notes on Devices to Prevent Overwinding,” by Pro- 
fessor J. A. S. Ritson dnd Mr. W. L. Grassham. 

Tue Royat InstTITUTION oF GREAT BriTain.—Friday, 
May 1, at 5 p.m., at 21, Albemarle-street, W.1. Annual 
Meeting. At 9p.m. “ Crystalline Structure of Inorganic 
Salts,” by Professor W. L. Bragg. 

THE INSTITUTION OF MECHANICAL ENGINEERS: YORK- 
SHIRE Brancu.—Friday, May 1, at 7.30 p.m., at the 
Philosophical Hall, Park-row, Leeds. ‘‘ Powdered Fuel ” 
by Mr. David Wilson. 





Gas From Baoctertan SEwaGE TREATMENT.—Ob.- 
servations on the gases escaping from bacteria beds, 
and containing some methane, have been made for 
some years at the Erfurt sewage works by means of 
“ Erfurt funnels.” Recently a company has started col- 
lecting this gas in Erfurt under the name of Erfurt Trichter 
Abwasser-Verwertungs-Gesellschaft.. It is claimed that by 
pumping the sludge through special chambers and occa- 
sionally heating it, some combustible gas can profitably 
be obtained. 
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THE LYTHAM RAILWAY ACCIDENT. 


THE report of Colonel Sir J. W. Pringle on the 
Lytham railway accident last November has just 
been issued by the Ministry of Transport, and 
contains a number of points of interest to railway 
engineers and to the travelling public. It will be 
recalled that the 4.40 London, Midland and Scottish 
down express from Liverpool to Manchester and 
Blackpool was derailed about 1} miles short of 
Lytham station, and that as a result, 12 passengers 
and the driver of the train were killed, two passengers 
subsequently died of injuries, and a number were 
more or less seriously injured. A peculiar feature 
of the accident was that a signal-box was struck 
and demolished, the signalman’s fire igniting 
some of the wreckage. 

The train was drawn by a bogie passenger engine 
of the 4-4-0 type, built at Horwich, and was made 
up of two 8-wheeled, non-corridor, composite coaches 
and two 8-wheeled, non-corridor, third-class vans. 
At the time of the accident, some prominence was 
given to statements made by regular passengers 
that rough riding and violent oscillations were 
frequently experienced on the curve on which the 
accident occurred, and it was suggested that the 
accident might have been caused by excessive speed. 
It is, therefore, satisfactory to note from Colonel 
Pringle’s report that no doubt whatever can exist 
that it was caused by a defective tyre on the left- 
hand leading wheel of the engine bogie, and that 
the defect was of such a nature that it could not 
have been detected by any practicable means before 
the accident. From marks on the permanent way, 
it appears certain that the tyre left the wheel, and 
the leading bogie axle became derailed, at a point 
about 300 yards before that at which the actual 
derailment of the engine occurred. It is remark- 
able, as evidenced by the fireman, that neither he 
nor the driver had any suspicion that anything 





was wrong, while running over this distance. 


After the accident, the tyre was found about 
50 yards from the down track, in a field east of the 
railway. It was broken in one place at a point 
intermediate between two retaining screw holes, 
a space of about 3 in. separating the two surfaces 
of the fracture. All five retaining-screws showed 
signs of shearing. The fractured surfaces of the tyre 
showed the existence of a large defect in the centre 
of the tread, having an area of rather more than 
1 sq. in., due to the existence of a blow hole cavity 
in the metal. The presence of this defect was the 
primary cause of the accident. In view of this, the 
history of the tyre becomes of considerable interest. 
The engine ‘was built in 1891, but it was not fitted 
with the defective tyre until it entered the Horwich 
works for general repairs in September, 1924. The 
engine left the works on October 24, 1924, and the 
accident occurred ten days later. The tyre had 
been in extended use previous to being fitted to 
this engine. It was first brought into use in May, 
1920, and between that date and September, 1924, 
its mileage under four different engines was about 
100,355. After being skimmed up and fitted to the 
engine involved in the accident, it ran a further 
712 miles before fracture. In view of the extensive 
nature of the blow hole, it is only surprising that 
the fracture did not occur at a much earlier period. 
The tyre was examined at the National Physical 
Laboratory after the accident, and the report given 
states that there were many minute cavities and 
inclusions extending from the main cavity. From 
the arrangement of these it would appear that the 
cavity was originally larger in size, and that the 
material was folded in such a way as to reduce the 


g|size during manufacture, but without complete 


welding of the separate parts. The report adds that 
the micro-structure of the steel, and the heat treat- 
ment to which it had been subjected, were both 
satisfactory ; and, finally, that no evidence could 
be found that the cavity reached the outside of 
the tyre at any point. The discovery of the defect 
during the process of manufacture by any ordinary 
means was, therefore, impossible. The steel from 
which the tyre was manufactured was made under 
the single-ingot system of casting, a process which 
has been subsequently abandoned in favour of the 
long ingot system at the Horwich works. The tyre 
formed one of a batch of 34, of which 31 were put 
into service. Since the accident, the remaining 
30 tyres have been withdrawn from service and 
broken up under the tup without any of them dis- 
closing any sign of flaw or other defect. 

Some anxiety will naturally be felt by the travel- 
ling public as to whether it is possible for any large 
number of tyres in use to be in the same defective 
condition without showing external evidence, and 
in this connection the figures regarding tyre failures 
given in Colonel Pringle’s report are very instructive. 
Between the years 1880 and 1920 there was a pro- 
gressive decrease in tyre failures, the figures for the 
two years quoted. being 1,238 and 57 respectively. 
Since the latter date, no further reduction has taken 
place, the breakages each year averaging about 67. 

These figures do not place the position with regard 
to failures in the most favourable light, as they 
take no account of the large increase in the number 
of tyres in use which has taken place in the period 
under review. With regard to present figures, it 
is stated in the report that the average yearly 
number of steam locomotives in actual service in 
Great Britain is now about 17,000. The yearly 
average number of engine tyre failures (including 
tender) approximates to one per 1,000 locomotives 
in service at any time. From the point of view 
of engine miles worked, the average incidence of 
failure is about one in 27,000,000. These figures 
in themselves offer sufficient evidence that there 
can be no appreciable number of tyres with hidden 
defects actually in use, and that there is therefore 
no reason for misgiving on the part of the public 
on this account. If any further evidence of reli- 
ability were needed, it is supplied in the statement 
made by Colonel Pringle that he is unable to trace 
a single case of accident due to tyre failure which 
occasioned loss of life or injury to any passenger 
since 1893. 

In. commenting on the accident, Colonel Pringle 
suggests that further consideration and research 





are required in two directions. The first matter 
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suggested for consideration is the allowance which 
should be made for shrinkage, the desirable manner 
of measuring such allowance, the most effective 
method of fastening tyres to wheel centres, and the 
degree of permissible wear. The second direction 
in which it is suggested that research is desirable 
is in the establishment of a practical means of detect- 
ing the existence of flaws in steel used in the manu- 
facture of such parts as tyres and axles. These 
suggestions are quite unexceptionable on general 
grounds, but it is possible that they may give a 
disquieting impression in the lay mind that the 
present position is somewhat unsatisfactory. So 
far from this being actually the case, however, the 
figures which we have quoted show that the manu- 
facture and fitting of locomotive and wagon wheel 
tyres has reached a very high degree of perfection ; 
and that from the point of view of public safety 
the results obtained exceed those in many other 
forms of engineering work. The method of attach- 
ing the rim to the wheel varies amongst different 
railways, and the repert contains no suggestion 
that the stud method employed with the defective 
tyre is inferior to any other. In general the differ- 
ence between the various methods may be taken to 
be one of cost rather than reliability. 

It is a little difficult to interpret Colonel Pringle’s 
second suggestion other than as a proposal that 
every tyre manufactured should be subject to an 
individual test. The possibility of utilising X-rays 
for this purpose at some future time is mentioned, 
but developments in this direction would have to 
be of a very revolutionary type to reduce the pro- 
posal to a practical proposition. A drop test can- 
not be relied on to show up defects of every 
character. Thus it is interesting to note in the 
report that the tyre which caused the disaster was 
actually subjected to this test at the time that 
the engine was overhauled, and was passed as sound. 
Since the regular tup test is a test to destruction 
it is, of course, only feasible to test in this manner 
a proportion of the tyres of each batch. 

The report is illustrated by plates embodying 
site plans and other data, and concludes with a 
recapitulation of the outstanding features of the 
accident. The necessity for the provision of rescue 
tools on all fast or express passenger services is 
emphasised, and this is a course which we ourselves 
have consistently advocated for a number of years. 
The only other point of which special mention need 
be made is the opinion expressed by Colonel 
Pringle that the circumstances of the accident again 
illustrate the danger inherent in the use of gas as an 
illuminant on trains. It should be emphasised, 
however, that the fire which actually occurred on 
this occasion arose from a most exceptional com- 
bination of circumstances and might be equally 
taken as proof of the danger of allowing fires in 
signal boxes. 





CORROSION BY HOT GASES. 


Apinity to withstand the action of hot gases 
is a condition frequently imposed upon metals 
and alloys in modern engineering practice. Exces- 
sive heating and the chemical action which would 
ensue can often be checked by water cooling. This, 
however, is not always practicable, and, in some 
cases, the essential parts of a machine are so dis- 
posed that no such protection is possible. The 
extent to which the material is able to resist the 
severe operating conditions imposed will, therefore, 
become the factor governing the successful working 
of the machine. 

The smooth running of an air-craft engine depends, 
to a great exten, upon the ability of certain of 
its component psrts to withstand corrosion and 
erosion by exhaust gases. Not only is the exposed 
working surface of the exhaust valve of a high-duty 
internal-combustion engine subjected to the chemical 
action of burnt gases, but the metal itself has to 
withstand the softening effect of the high tempera- 
ture at which the valve operates. The petrol and 
air mixture constitutes an oxidising attacking 
medium, and the corrosive action is intensified and 
accelerated by the heat developed. Moreover, the 
resistance of the metal is, in some cases, at all 
events, lessened by the softening which ensues. 
Extensivé research has not, up till the present, 











produced an alloy which will completely satisfy 
all the requirements. A paper read by Messrs. J. B. 
Johnson and 8. A. Christiansen, at the 1924 Annual 
Meeting of the American Society for Testing 
Materials and entitled “‘ Characteristics of Material 
for Valves Operating at High Temperatures,” gives 
an account of experiments carried out in the endea- 
vour to find a valve material suitable for heavy and 
continuous service in air-craft engines. 

A series of valves of the poppet type, having 
either mushroom- or tulip-shaped heads, were 
forged from a wide range of corrosion-resisting 
alloys. After annealing and machining, they were 
hardened, ground, and polished. Each specimen 
was then subjected to a rug of 50 hours in a single- 
cylinder test engine working with fully-opened 
throttle at a speed of 1,800 r.p.m. The valves were 
then removed, and examined. None of the materials 
tried gave complete satisfaction. Steels containing 
from 15 to 18 per cent. tungsten and from 3 to 4 
per cent. chromium, retained, as would be expected, 
their original hardness, but scaled badly at the 
valve seat. On the other hand, the stems of the 
high chromium and chromium-silicon steel valves 
which withstood the corrosive action of the flame 
moderately well, were found to have become softened 
by the operating temperature, thus producing 
“* galling,” and in some cases, excessive wear. Steels. 
containing from 11 to 13 per cent. chromium and 
from 3 to 3-5 per cent. cobalt, together with a little 
molybdenum, gave the best stem condition, but 
showed a tendency to scale in the head. On the 
whole, however, this latter series gave the most 
satisfactory results and was recommended for 
ordinary operating conditions. 

In spite of the work done by the experimenters, 
it must be confessed that the final solution of the 
problem is by no means in sight. Once again 
emphasis is laid upon the truth that the resistance 
offered to corroding influences by various materials 
when in the cold, is no criterion as to their behaviour 
at very high temperatures. The inner structure 
of the ternary and quaternary systems of alloys 
used in the tests is at present little understood. The 
systematic study of the equilibrium of the former is 
only just beginning and that of the latter, on account 
of the almost insurmountable difficulties involved, 
has not even been commenced. The problem of the 
corrosion at high temperatures of complex alloys is, 
altogether, an extremely difficult one, and one of the 
services of investigations such as the above is that 
they narrow down the field somewhat and indicate 
the direction in which further research may prove 
useful. 

While the corrosion of metals by hot oxidising 
gases undoubtedly presents serious difficulties, 
the penetrating action of hot reducing gases upon 
some materials brings about a deterioration which, 
in many cases, leads to rapid destruction. A paper 
read by Mr. J. S. Vanick at the same meeting of the 
American Society for Testing Materials dealt with 
this side of the question, and in particular with the 
disintegrating action which hydrogen exerts upon 
metal containers during processes of synthesis or 
dissociation of ammonia. 

In the case of metals of commercial purity, the 
destructive action of the highly chemically active 
atoms of hydrogen is greatest at the grain boun- 
daries. Constituents situated between crystals, 
as well as impurities such as oxides and slag in- 
clusions, are reduced and disintegration sets in. 
When dissociation of the ammonia is taking place, 
nitrides are formed which further hasten deteriora- 
tion. The failure of low-carbon steel tubes by 
inter-granular disintegration resulting from the 
deoxidisation and decarbonisation produced by 
hot reducing gases is very rapid and demonstrates 
the seriousness of the problem. To overcome this 
defect, materials of the highest purity were tested 
during the course of experiments made at the Fixed 
Nitrogen Research Laboratory, Washington. Many 
of them gave more or less negative results. The 
most interesting of the series was an iron-nickel- 
aluminium alloy, which, after exposure to a syn- 
thesising atmosphere of ammonia for six months, at 
a temperature of 500 deg. C., and a pressure of 
1,500 Ib. per square inch, revealed no visible change 
in its microstructure. Casting difficulties, how- 
ever, rendered the material generally unsuitable. 





Iron tubes protected by a coating of aluminiyn 
seem to have given fair service, especially under low 
pressures, and the use of protective coatings, jf 
developed, may lead to a satisfactory solution of the 
problem. 

Future progress in various branches of the chemi. 
cal industry depends upon the production of mate. 
rials giving satisfactory service when exposed 
to the reducing action of certain vases at high 
temperatures and pressures. The number of 
contributions to the proceedings of the several 
technological institutions during recent years, 
dealing with various phases of this, in many respects, 
unique problem, is indicative of the industrial demand 
for a suitable disintegration-resisting material, 





THE ACCIDENT TO THE R 33. 


For two days last week the attention of the 
public was anxiously concentrated upon the involun- 
tary experience of the rigid airship R 33, which 
was accidently released from the mooring mast to 
which she had been secured at Pulham Aerodrome, 
and was driven by a north-westerly gale over the 
North Sea to the coast of Holland. The wind had 
freshened into a gale by the evening of the 15th, and 
continued during the night until the following 
evening. Nothing untoward had been noticed at the 
airship during the night, but at 9.50 a.m., on the 
16th, a portion of the fitting on the mast-head 
fractured, and in doing so, liberated the airship. 
At the start of her forced voyage, and being at a 
low height, she narrowly escaped damage from 
buildings in the immediate vicinity, but water 
ballast was released from forward and her height 
increased. The engines, which had been started 
with commendable promptness, worked satisfac- 
torily, but in spite of this, she was rapidly forced 
eastward by the gale, the officer in command, by 
excellent airmanship keeping her nose into the wind 
the only course for maintaining control in such 
conditions. To add to the difficulties of the sudden 
and unexpected situation, the bow was seriously 
damaged, and the foremost gasbag being thereby 
deflated, the buoyancy which it should have contri- 
buted was lost. The numbers of the crew were 
reduced by eight or nine from the usual complement. 
Despite these serious difficulties the ship success- 
fully weathered the gale, and returned 30 hours 
later without further damage. 

At 4 p.m., on the 16th, the airship reported by 
wireless that she was 25 miles W.N.W. of Texel, and 
was stationary in a wind estimated at from 30 to 
35 miles per hour. At 6.30 p.m., she was over 
Ymuiden, making 8 knots sternway in a wind of 
40 miles per hour. Two hours later the force of the 
gale had decreased and the vessel reported she was 
returning. Progress, however, was slow, and the 
speed on the homeward journey does not appear 
to have exceeded 15 miles an hour. She landed at 
Pulham at 3.20 p.m., on the 17th, and was safely 
housed in the hangar by 3.50. 

Throughout the whole period of her absence the 
airship was in constant wireless communication 
with the Air Ministry, and many of the messages 
were published. These were all optimistic as to the 
ability of the airship and her crew to weather the 
gale, and contained no reference to the damage 
which had been sustained on starting. Considerable 
anxiety as to the fate of the vessel and her crew 
was felt by the general public, to whom, with war 
experience as the principal reason, * Zeppelins 
have long borne an evil and unenviable reputation. 
This unfavourable character must have been re 
trieved in a great degree by the successful issue of 
R 33's exploit, thanks to the indomitable courag® 
cheerful endurance, and superb airmanship exe! 
cised by the officer in command and his nie 
Beyond the injury to the nose, which was cause 
in some, as yet, unexplained manner, 20 mr 
damage to the airship has been reported, or 1s — 
cated by the photographs, a testimony to the sat A 
factory character of her design and to the mater! 
and workmanship of the hull structure. The — 
are reported to have worked satisfactorily throug 
out their 30 hours’ severe test. ; 

Although R 33 is small in comparison Wi) 
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ordered to be built, she is one of the largest vessels 
at present in commission, being of slightly less 
volume than the American Shenandoah, and about 
half-a-million cubic feet less than the Los Angeles, 
formerly ZR 3. R33 is a sister vessel of R 34, 
which made the voyage to America and back in 
1919, and was wrecked in 1921 by bumping the 
ground during flight in a dense fog. 

The design of the two ships was based on that 
of a German airship damaged by gunfire and forced 
to land in the night of September 24, 1916, at Little 
Wigborough, near Colchester. The crew set fire to 
her on landing, but although the outer cover and 
the gasbags were burnt, the structure of the airship 
remained practically intact. The vessel was one 
of the first in which the Zeppelin designers departed 
from the uniform cylindrical shape of the earlier 
airships, and adopted a “stream lined” form. In 
R 33 and R 34 this feature was followed, but in other 
respects many modifications were introduced by 
which the qualities of the original were considerably 
improved. R 33 was thus no slavish copy of the 
German airship, but embodied the results of experi- 
ence, which the Admiralty authorities, then in 
charge of rigid airship design, construction and 
operation, had obtained in several earlier vessels. 
The original structure of the nose was not intended 
for attachment to the mast. 

R 33 has a length of 640 ft., a diameter of 79 ft. 
and an overall height of 94 ft., the capacity of the 
gasbags being slightly below two million cubic feet, 
giving a gross lift of about 60 tons. Five engines, 
each of a nominal horse-power of 250, are installed 
in five cars, the speed at full power being 63 miles, 
and when cruising, 54 miles per hour. These speeds 
are interesting when compared with that obtained 
during the recent flight. According to the reports 
already quoted, the airship was stationary against 
a wind of from 30 to 35 miles per hour, and made 
8 knots sternway against a 40-mile wind. The speed 
maintained was thus roughly 30 to 32 miles per 
hour, or about 60 per cent. of the usual cruising speed. 
The damage to the bow fully accounted for this 
reduction in speed. From the power of the engines 
and the full speed of the airship, the resistance can 
be deduced, and is about 1? tons at 63 miles per hour. 
The speed of the gale when the airship broke adrift 
was reported at 50 miles per hour. the resistance at 
that speed being about 1 ton, which would represent 
the pull on the masthead in a steady air current of 
this speed, but in a natural wind it would certainly 
be greater. According to a report, the mooring masts 
for the two five-million cubic feet airships are designed 
to.withstand a force of 25 tons at the masthead. 

The experience of R33 recalls a similar one 
successfully negotiated by the Shenandoah, which 
when secured to the mooring mast at Lakehurst on 
January 16, 1924, was struck by a gale reported as 
having a speed of 70 miles an hour. The gale was 
accompanied by torrential rain. The airship was 
liberated by the gale, but unlike R33, the nose 
structure of the Shenandoah was torn out, and 
remained at the mast head. The forward portion 
of the hull was damaged, and the foremost gas-bag 
deflated. In addition, the upper fin and its rudder 
were also injured. The accident took place in the 
evening. The crew on board numbered 20 instead 
of the usual 32, and for about 8 hours the ship was 
adrift. The gale subsided by the early morning, 
and the Shenandoah was safely housed for repair. 
In this instance the hull structure at the nose 
proved too weak, whilst in the British airship a 
fitting on the mast fractured. Both incidents 
emphasise the almost entire lack of reliable infor- 
mation as to the forces which can be brought upon 
structures by a natural wind. For ordinary 
buildings a large factor of safety can be, and is, 
allowed when estimating the stresses due to such 
forces, but in airships where every addition of weight 
is of some consequence, the factor must be moderate 
in amount. Unfortunately the wind tunnel of the 
aerodynamical laboratory is of little use for such 
purposes, for in such experiments the speed of the 
air currents is uniform, and it would be difficult to 
reproduce a natural wind, even if its constituent 
elements were known. But further than this the 

‘Scale effect,” i.e., the actual relation of the model 
results to the full-sized ship, is not yet thoroughly 
determined. ; 





It was for the purpose of obtaining information on 
some of the points which have just been referred to, 
that it was decided last May to recommission R 33, 
which had not been flown since 1921, when all 
airship activity was suspended in this country. 
For the past few months she has been reconditioning 
at the Royal Aircraft Factory at Bedford, and it 
was only on April 2 that she was completed, and 
proceeded to Pulham, making a flight over London 
a few nights later. It is understood she has been 
fitted with numerous and delicate pressure gauges 
each connected by a tube to a different point on 
the outer cover, and all mounted side by side on a 
panel, by which accurate and simultaneous photo- 
graphic observations can be made during the flight 
of the airship. By this means it is hoped to obtain 
a comparison of the forces and their distribution 
on the model and full-sized ship, and also to supply 
information for use in the design of the new and 
larger airships. In addition to information for 
airship design it will be possible to obtain the 
necessary data by which mooring masts can be 
designed and constructed, without risk of similar 
accidents to that at Pulham. The mast in use at 
Pulham, which it must be remembered is of a 
somewhat makeshift character, was illustrated and 
described in our issue of April 8, 1921, on page 423. 
Mast mooring is one of the later developments of 
airship operation, and upon its suitability for the 
intended purpose the economic success of commercial 
airships in great measure depends. If it is un- 
reliable, expensive housing sheds must be provided at 
each port of @ll, and-a much greater initial cost 
thereby involved. Recently a design of mast 
differing in many important respects from those 
erected at Pulham and Lakehurst has been suggested, 
and it appears desirable that the practicability of 
the newer arrangement should be fully investigated. 
Combined with the design is a proposal to place 
the control compartment of the airship at the nose, 
a position which appears highly objectionable 
when the damage to both the Shenandoah and 
R33 is remembered. 

The accident to R33 will doubtlessly afford 
many lessons to those who are engaged on airship 
design, construction and operation. It completely 
justifies the decision of the Air Ministry to re- 
condition the airship for the purpose of research on 
the forces which are brought to bear on her structure, 
rather than depending entirely on the results of 
model experiments. If the observations are 
patiently and thoroughly pursued, information 
which may be very valuable to other branches of 
engineering should be forthcoming. 





A SUBSIDY FOR EMPLOYMENT. 


Amon the remedies proposed for unemployment 
special attention is being given to the possibility 
of using the Unemployment Benefit as a subsidy for 
industry. The subject is understood to be under 
the consideration of a committee of the Cabinet, as 
well as of committees of the Federation of British 
Industries and of the Parliamentary Labour Party. 
The measures which are more or less vaguely 
in the minds of all classes represented by these 
bodies have been crystallised by Sir Alfred Mond into 
definite proposals, described first in the final unem- 
ployment debate before the Easter holidays, since 
elaborated in a letter addressed to The Times, and 
about to be developed and discussed further in a 
forthcoming pamphlet. Such measures, if they are 
taken, must be of special interest to the engineering 
trades, including in the term the iron and steel, 
mining, and shipbuilding industries. These are 
suffering from unemployment far more even than 
other depressed industries, and their revival, if only 
by reason of its importance to national defence, 
is a matter of the first national consequence. 

The analysis of their present position by the 
British Engineers’ Association, to which we referred 
in these columnson April 10 and of which we give a 
more detailed account elsewhere in this issue, testifies 
to the fact that a prominent cause of the present 
unemployment is the inability of manufacturers to 
produce at competitive rates, and that an incidental 
circumstance, which with many firms tends also 
to the same result, is the difficulty of finance. If 





subsidies are to be offered for employment, the 
engineering trades must evidently be among the 
first to have the refusal of them, and should now 
be considering under what conditions they can be 
safely accepted. 

Sir Alfred Mond’s proposals are put forward with 
the reservation that they will doubtless be subject 
to modifications and adjustments, but they repre- 
sent the most definite scheme for their purpose that 
has been published, and the best, therefore, that can 
be chosen at the moment as a basis for discussion. 
The aim of the scheme is to provide work for those 
workers who are prepared voluntarily to surrender 
their unemployment: benefits in return for definite 
employment in the industry in which they have 
been brought up and at the work to which they are 
accustomed. It provides, that so long as un- 
employment remains abnormal approved firms, 
who had notified to the Employment Exchange 
that they would employ for six months at full 
trade-union rates a specified excess of workers 
above the number employed by them on that 
day, should receive the unemployment benefit of 
23s. per week that would otherwise have been 
payable to 75 per cent. of the members so engaged. 
The subsidy would cease automatically when the 
unemployment figures again became normal, and 
in the meantime the number of workers in respect 
of whom it was paid would be reduced every six 
months by 2 per cent. more than the percentage 
reduction in unemployment in the industry since 
the appointed day. Approved firms set up after 
an appointed day, would have to prove commitments 
into which they had entered before that date, and 
to start operations within three months therefrom ; 
subject to which conditions they would receive the 
unemployment benefit in respect of 75 per cent. of 
half the total number of their workers. Some 
elasticity would be allowed in cases of schemes 
for employing ex-Service men. The approval of 
firms, the supply of labour, and the adjustment 
of all matters relating to the scheme would be in 
the hands of local committees, similar to the existing 
unemployment committees, on which employers, 
trade unions, and the State would be represented in 
proportion to their respective contributions to the 
Unemployment Fund, and firms would be approved 
according to the decision of these bodies as to 
whether the granting of their applications would or 
would not increase the total volume of trade, and 
therefore of employment. 

To appreciate the conditions under which such 
a scheme would benefit industry it is necessary to 
consider the sort of relations that must exist between 
the quantities involved. The purpose of the scheme 
is to help industry temporarily against the handicap 
of high costs of production. It must be remem- 
bered, however, that the fund out of which the 
help is to be obtained is strictly limited. The 
contributions that constitute it and the benefits it 
provides are assessed on some sort of actuarial 
basis, worked out with the object of equating them 
in the long run. If the experience on which the 
calculation has been made was better than that to 
which it is being applied, the fund and the benefits 
will not continue to balance, and ultimately the 
fund will become exhausted. If, contrariwise, the 
fund is to remain solvent, its benefits must be 
restricted in amount or in time to what it can afford. 
For the present purpose it is unnecessary to discuss 
how far the Unemployment Fund is based actuarially 
on an experience comparable with that under which 
it is being administered. Whatever its basis, it can 
only provide benefits for a limited average period 
of unemployment, or 75 per cent. benefits under 
the Mond scheme for a period limited to a third 
longer. The scheme is ‘essentially a temporary 
measure, and the essential condition of its benefiting 
industry is that during the period of its operation 
the industry will be able to find means of abating 
in the future the high costs of production which 
it is intended to mitigate. 

Something of the mischief that can be done by 
a subsidy in relief of production costs that does 
not enable the assisted industry so to reduce those 
costs has been seen in the housing schemes, 
by the failure of which up till now the country 
continues to be oppressed. Housing, however, is 
a sheltered industry, not exposed to international 
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competition. If public funds are devoted to 
subsidising waste in such an industry—and waste 
is the only word that can properly describe 
inefficient production—the community has to pay 
the bill or go without the sheltered commodity. 
The industries now in question are, however, not 
sheltered industries. Their customers would have 
to restrict their orders if they were faced with 
higher prices than they could afford; but, fortu- 
nately for the customers, the industries are open 
to the entire manufacturing world, and manu- 
facturers in other countries will take the custom 
from British shops if British shops cannot produce 
as efficiently. The consequence, therefore, of 
paying a temporary subsidy without at the same 
time making provision for improving the efficiency 
of production up to a point at which it is equal 
to that of competing countries, or better, will be 
that when the subsidy comes to an end, the 
excessive costs relatively to those of other countries 
will continue, and the state of unemployment will 
recur with no fund available for making it good. 

That the Mond scheme outlines no means of 
reducing costs, but treats only the symptom of 
unemployment instead of the disease of inefficient 
production is not the only defect apparent in the 
tatement that has appeared. The stipulation that 
men are to be employed not only in the industry 
to which they have been brought up, but on the 
work to which they have been accustomed, might 
be consistent with efficient production if the 
industries required real skill in the bulk of their 
workmen. In industries such as those primarily 
in question it looks more like a means of confirming 
the vicious practice of demarcation, under which 
a squatter’s title to monopolise certain classes of 
work is claimed for men because they happen 
to be doing it, although other men with a few days’ 
or weeks’ training could do it equally well. The 
proposal, again, to introduce the Labour Exchanges 
into the scheme will hardly commend itself to 
most engineers who have had practical experience 
of the working of those institutions. The mechanism 
of local committees introduces, moreover, a compli- 
cation which would be the more objectionable in 
practice because it would compel a firm that 
wished to come into the scheme to disclose to 
its competitors on the committee the very 
particulars of its. intended operations which, 
even under a reasonable system of co-operation, 
such as is practised in the United States, would 
be kept from them; and the requisition that a 
firm should specify in advance the extent to which 
it will increase its staff, when in ordinary practice 
that would be regulated by the course of business, 
which cannot be foreseen precisely, may often 
present further difficulty. 

No one who realises the mischief of keeping 
men in involuntary, and often resented, idleness, 
can fail to sympathise with the objects common 
to Sir Alfred Mond and the many others who have 
proposals such as his under consideration. The 
purpose of criticism, however, is to commend, not 
merely the objects, but the means; and so far 
as it has been developed up till now, the present 
scheme seems open to objections such as are here 
instanced. Of these by far the most weighty is 
the absence of means for improving the efficiency 
of production. It may well be that such improve- 
ment would allow present wages to be maintained, 
or even increased ; it is certain that, in default 
of means of earning them by the production of 
their economic value, wages must fall. Schemes 
such as these are concessions not to employers 
but to the industry. They concern workmen 
even more than they concern those who provide 
capital and administration. Their chance of suc- 
cess depends on the extent to which they lead 
to the improved real earnings in the form of 
output per worker, out of which alone wages can 
be paid. If the discussion now on foot encourages 
industrial leaders alike among employers and 
workmen to co-operate in finding the way to such 
improvement, it will be the most valuable step 
that has been yet taken towards restoring the 
prosperity of the engineering industries. Certainly 
it offers such leaders an opportunity of 
co-operation under exceptionally advantageous 
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PHOTO-ELASTICITY. 

Tux beauty of Professor E. G. Cokcr’s experiments 
on photo-elasticity gained for him the high honour 
of an invitation to deliver a lecture on the subject 
at the celebration last year of the centenary of the 
Franklin Institute. This lecture is published in 
exlenso in the March issue of the Journal of that 
historic institution. Professor Coker pointed out in 
his address that we owe to Sir David’ Brewster the 
discovery that when transparent bodies are stressed 
they exhibit doubly refractive properties. This 
observation was made more than 100 years ago, 
and Brewster fully recognised the possibility of 
developing on this basis a method of determining 
stresses in engineering structures. Little, however, 
has been done in this way, though in 1913, 
Mesnager used. the method to check the stress 
distribution in a  reinforced-concrete structure. 
This neglect, Professor Coker attributed mainly to 
the fact that until the production of celluloid, the 
transparent materials available were not free from 
drawbacks. Glass in particular, is brittle, incon- 
venient to work, and has a comparatively feeble 
optical coefficient. Amongst the experiments des- 
cribed in his lecture were some on the stresses in 
thick cylinders, which seem to us to show, at once, 
the strength and the weakness of the method. The 
stresses as determined by photo-elastic methods, 
are undoubtedly in accord with calculation. 

Engineers, however, are little interested in 
stresses, save as ameans to anend. Computers, no 
doubt, at times seem to think that the main object 
of a bridge is to have its stresses calculated, and 
are inclined to appraise a design by the facility with 
which this can be done, rather than by the behaviour 
of the structure under traffic. In most cases, how- 
ever, an engineer is not directly concerned with 
the stresses in a structure, but with its factor of 
safety, and Professor Bridgman, of Harvard, proved 
experimentally a good many years ago, that in 
most cases there was little connection between the 
actual strength of thick cylinders and the stresses 
in them, as calculated by the mathematical theory 
of elasticity. Hence, the very agreement between 
photo-elastic phenomena and the mathematical 
theory, indicates that in such cases reliance on optical 
methods of determining stresses may lead to con- 
clusions which are not in accord with experience. 
For all cases, however, in which the mathematical 
theory is an adequate guide, the latter may be 
safely and often conveniently replaced by a study 
of photo-elastic effects. Amongst other cases dealt 
with by Professor Coker in the paper cited, may be 
mentioned a study of the stress distribution in the 
dovetail roots of turbine blades. This matter, it 
may be added, has also been investigated by direct 
experiment, blades being torn in two and the form 
modified in accordance with the results, until a 
shape of uniform strength was developed. 

It would be interesting if a direct comparison 
could be made between this direct method and 
the stress distribution as determined optically. 
The direct method has the advantage that where 
the stress is non-alternating, it does afford an 
indication of the factor of safety; whilst the 
photo-elastic method only does so with certainty 
when the stress is alternating, and engineers like 
to avoid this type of stress wherever possible. On 
the other hand, we believe, that the forms of eye- 
har developed by Berkley and Fox, some 70 years 
since, on the results of direct experiment, also 
showed up well in photo-elastic tests. This would 
seem to indicate that the latter may be useful in 
eliminating bad forms even in cases where they 
may afford inadequate guidance as to the real 
factor of safety of a structure. 





MOTOR FUELS. 


THE statistics of the development of the auto- 
mobile industry, which is really a child of this 
century, are astonishing, even if we disregard what 
its growth means in connection with traffic on land 
and water and in the air and limit ourselves to 
consideration of the fuel question. Professor J. S. S. 
Brame observed this limit in the first of his course of 
three Howard lectures on ‘‘ Motor Fuels,”’ delivered 





conditions. 


before the Royal Society of Arts on April 20. 








According to Professor Brame, Lord Montagu of 
Beaulieu some years ago estimated the annual con- 
sumption of motor fuel in England at 20 million 
gallons; the figure for 1924, given in the House 
of Commons last year, was 300 millions. The 
1,360,000 motor vehicles which the world possessed 
in 1912 had increased 15 times, to 20,380,000, by 
1924, whilst the crude oil output had only increased 
three times, the production of the latter for 
1922, 1923, 1924 being estimated at 133,702,000, 
133,544,000 and 137,642,000 metric tons. So far 
that output had almost been able to satisfy the 
fuel demands. For England all oil supplies had 
to be transported by sea, and the percentages of 
these imports from various countries had varied 
greatly. In 1913 America supplied 21 per cent., 
the East Indies 39 per cent., and British India 
and Russia each about 15 per cent.; by 1918 
America was sending us 76 per cent., and the East 
Indies 16 per cent.; for 1922 the figures were: 
America 46-5 per cent., East Indies 17-5 per cent,, 
and Persia 30 per cent. 

It was rather astonishing that no statistics were 
available as to the actual quantity of motor spirit 
used in this country. Estimates could be based 
upon imports and re-exports, but they might he 
very misleading, since much crude oil was now 
distilled in England ; Professor Brame exemplified 
this by referring to Persian oil spirit. 
million gallons of petrol produced in the United 
States in 1913 had represented 12-5 per cent. of 
the crude oil; the 7,500 million gallons of 1923 
represented 30 per cent. The main sources of 
this increased production of motor fuel had been 
cracking and the separation of high-grade petrol 
irom casing-head gas. There had further been a 
gradual rise in the boiling points of “straight” 
petrol, obtained by ordinary distillation, for the 
purpose of increasing the petrol yield. Up till 1909 
about 60 or 70 per cent. of No. 1: petrol were 
distilled below 100 deg. C., with a final boiling 
point of 125 deg. C.; by 1912, only 40 or 50 per 
cent. boiled below 100 deg. and the final boiling 
point was 150 deg. to 160 deg. ; some of the best 
brands collected this year contained 40 per cent. 
boiling below 100 deg., and the final boiling point 
was 180 deg. to 190 deg. But there was a limitation 
to any further raising of the boiling points, because 
the heavy end products escaped complete combus- 
tion and diluted the lubricating oils in the 
engine. 

As regards cracking 164 of the 563 refineries of 
the United States, in operation in 1924, were 
equipped with cracking plants, and were considered 
to be capable of producing 2,250 million gallons of 
petrol, or twice the total quantity produced in 1913. 
By May, 1924, 35 per cent. of the oil refineries 
without cracking plants were shut down, but only 
10 per cent. of those equipped with cracking plants 
had to close. The cracking plant in this country 
of the Medway Oil and Storage Company, Isle of 
Grain*, was of the Cross type, and produced this 
March 596,000 gallons of finished spirit from @ 
Russian kerosene at a yield in marketable spirit 
of 60 per cent. to 65 per cent. The raw material 
of practically all the cracking plants was an 
intermediate petroleum distillate, mostly the 
‘gas oil fraction.”” That portion was required also 
for the carburation of blue water gas and as Diesel 
engine fuel. The latter demand was increasing, 
especially for marine engines, and the gas oil 
fraction, Professor Brame considered, would become 
too valuable a raw material for cracking, though 
there might be a simultaneous rise in the price 
of motor spirit to partly off-set for the losses 
by gas and carbon formation in cracking. There 
was, however, the possibility of cracking oil- 
distillation residues. That was successfully accom- 
plished in the Dubbs process; Professor Brame 
briefly described this and the Cross processes. 
Both processes were dealt with in Dr. Dunstan’ 
paper, read before the Institution of Petroleum 
Technologists, on oil cracking, noticed on page 523 
of our issue of October 10, 1924. The commercial 
future of cracking probably rested with the 
development of plants capable of dealing with 
residues. 








*See pages 247 and 312 anie. 
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Cracked spirit differed from straight spirit 
chiefly by its high percentage of unsaturated hydro- 
carbons. Only those unsaturated hydrocarbons 
which tended to gum (the di-olefines) had to be 
removed by refining. Stable unsaturated hydro- 
carbons were not a disadvantage; Ricardo had 
found them capable of bearing a compression ratio 
of 5:55 to 1, and Professor Brame had himself run 
a car for 170 miles on unblended cracked spirit 
without pinking or other troubles, and with 
practically the same consumption as with No. 1 

trol. In America cracked spirit was generally 
blended with straight petrol, and apparently no 
trouble had arisen; the smell of the cracked spirit 
was unpleasant, but the exhaust was quite as sweet 
as that from other spirits and certainly sweeter 
than from benzole. 

The separation of motor spirit from casing head 
gas had also shown a remarkable growth. On an 
average 1,000 cub. ft. of natural gas yielded in the 
United States from 2-5 to 2-9 gallons (Imperial) of 
“casing heat spirit”; 374,540,000 gallons were 
produced in 1921. Of the three processes available, 
compression with cooling, washing the vapours 
with heavy oils, and direct vapour absorption by 
solid absorbent (activated charcoal), the two latter 
were the more important. The raw natural gasoline 
of density 0-65 contained high percentages of very 
low boiling constituents (50 per cent. boiling at 
61 deg. C. or below) and was very suitable for 
blending. 

The home production of motor spirit, Professor 
Brame continued, had practically been confined 
to the oil shale and coal distillation industries. 
The Scottish shales produced, in 1913, 29,000 tons, 
equivalent to 8 per cent. of the home consumption ; 
but the production of 1922 represented only 2 
per cent. of our requirements of motor spirit, 
and there was little hope of an increased spirit 
output from shale until the Dorset and Norfolk 
shales became amenable to treatment. Coal dis- 
tillation already contributed largely to the motor 
spirit supply. But prejudice against benzole still 
lingered in some quarters in spite of the pro- 
paganda of the National Benzole Association, 
the Royal Automobile Club, and other bodies. 
Estimates of the benzole production capacity of 
this country varied widely. Referring particularly 
to the statistics of the Fuel Research Board (1920) 
and to the estimates which Mr. W. G. Adam gave 
last year at the World Power Conference, Professor 
Brame thought that 45,000,000 gallons would be a 
“possible” production from the coal and coke 
works. We did not obtain anything like the 
full output of benzole from the coal actually car- 
bonised.. The only authoritative tests of low- 
temperature carbonisation available in this country 
were those made by the Fuel Research Board on 
the Parker plant at Barugh, Barnsley. A ton 
of coal there yielded 18-62 gallons of tar, giving 
1-09 gallon of crude first fraction (up to 170 deg. C.). 
which after acid refining and redistillation, gave 
0-756 gallon of motor spirit. The oil scrubbing 
added 1-39 gallon, making altogether 2-146 gallons 
of redistilled acid-refined spirit—figures which 
Searcely bore out the optimistic predictions of 
motor-spirit yields from low-temperature carbon- 
isation, even allowing that the refining losses would 
be smaller with large-scale operation. 

But there was considerable promise of improving 
the yield of benzene and its homologues from coal 
and coke-oven gas by the aid of absorbents such as 
silica gel or activated carbon, as used in gas masks 
and for gasoline absorption from natural gas. The 
Research Committee of the National Benzole 
Association found the absorption efficiency of 
silica very high—95 per cent., with direct recovery, 
and 80 to 82 per cent. with the simpler distillation 
treatment. But the directly-recovered spirit was 
not of good colour, and the distilled spirit had too 
high a freezing point (— 7-3 deg. C.) to comply 
with the English specification (— 14 deg. C.). The 
a of refining necessary for the benzole fraction 
of crude coal tar naphtha was another important 
Point. Materials intended for chemical purposes 
required fairly close fractionation and drastic 
ow treatment. For motor benzole the use of 
sulphuric acid would in all probability prove 
unnecessary, as had been demonstrated with petro- 


leum spirits and kerosene, and filtration through 
calcined bauxite, charcoal or silica gel might be 
found satisfactory, although the silica gel process 
had not been continued in the Cross plant on the 
Isle of Grain. To-day motor benzole was selling 
retail in London at 1s, 93d. per gallon, against 
1s. 63d. for Combine No. 1 petrol, and a consider- 
able quantity of petrol was being retailed at 1s. 3d. 
per gallon, but use as a motor spirit was, of 
course, not the only field for benzole. 





POWER SUPPLY FOR THE CHILEAN 
STATE RAILWAY ELECTRIFICA- 
TION. 


Tue electrification which is being carried out on the 
Chilean State Railway covers a total of 116 route 
miles of main line and 28 miles of branch line, com- 
prising in all a total of 233 track miles. The work is 
well forward and the first zone is now in operation. 
This extensive electrification has naturally called for 
considerable power supplies, and it is of more than 
local interest to note that, although the railway is the 


along the mountain side in a series of canals and tunnels, 
some of the canals being covered as a protection against 
mountains slides and falls of earth. Settling tanks are 
provided at. intervals. Steel penstocks carry the 
water from the forebay to the generating station, 
580 ft. below. These can be seen in Figs. 2 and 3. 
An illustrated description of the Maitenes station 
while in course of construction was given in ENGINEER- 
ING, vol. cxiv, page 297. 

This station generates at 6,600 volts, 50 periods, and 
steps up to 110,000 volts through a bank of three 
6,000 kv.-a. single-phase, oil-insulated, water-cooled 
transformers of the outdoor type. All breakers and 
switches on the 110,000-volt side are also of outdoor 
type. This station has been designed for 50-period 
generation as it operates in conjunction with the 
Florida hydro-electric station, and the Mapocho steam 
station which were both built a number of years ago, 
and which operate at 50 periods. In other parts of 





Chile 60 periods has been adopted, but the stations 
operating on this system are mostly of an isolated 
character, supplying power for mining operations, so 
that it may be expected that 50 periods will ultimately 
become the standard of the country. The Florida 
station, the position of which is indicated in Fig. 1, 
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property of the state, all power is being purchased from 
a power company. This company, the Compania 
Chilena de Electricidad Limitada, owns all the power 
stations and transmission lines and supplies energy 
to railway substations where it is metered on the low 
tension side of the transformers. A nominal figure is 
added to the energy readings to cover the transformer 
losses. The company which operates three important 
generating stations, also supplies power to Santiago, 
Valparaiso and other towns and the whole system has 
now grown to very considerable dimensions. A map 
showing the situation of the power stations with the 
transmission lines and chief towns supplied is given in 
Fig. 1 above. 

Two of the generating stations are operated by water 
power and the third is a steam station which acts to 
some extent as a stand-by. One of the hydro-electric 
stations has been built in the main to take the railway 
load and has only recently been completed. This 
station, which is situated at Maitenes, some 37 miles 
south-east of Santiago is illustrated in Figs. 2 to 4, on 
page 512. Its position is shown in Fig. 1, the site being 
3,728 ft. above sea level. The station contains three 
8,125 kv.-a. hydro-electric generators, supplied by 
the Westinghouse Electric and Manufacturing Com- 
pany, of East Pittsburg Pa, U.S.A. They are driven 
by Pelton wheels of the horizontal, overhung type, 
operating under a head of 580 ft. Maitenes station is 
situated on the Colorado River, from which it is esti- 
mated that a total of 50,000 horse-power may ulti- 
mately be obtained by constructing three power stations. 
This river has a very rapid flow and carries much gravel 
and sand in suspension, and a special intake to the 
supply canal has been arranged in such a way that the 





intake may be periodically flushed to clear the settled 





material away, The water is carried from the intake 


has a capacity of 15,000 kw. It was built for supplying 
power to Santiago, but is now linked up with the new 
scheme and may in cases of emergency feed through to 
the State Railways. Normally, however, its total 
capacity is taken by the demands from Santiago. 
The Mapocho steam station is situated in Santiago. 
It has a capacity of 20,000 kw. and before the construc- 
tion of the Maitenes station acted to assist the Florida 
station over the peak load and as a stand-by. It now 
performs this latter service for the two hydro-electric 
stations. 

The San Cristobal Receiving Station, situated at 
Santiago, forms an important link in the transmission 
scheme. This station contains four 7,500 kv.-a. 3-phase 
transformers for stepping down from 110,000 volts 
to 12,000 volts, and supplies the City of Santiago and 
the No. 5 Substation of the Chilean State Railway. 
In the event of‘failure of the Maitenes station, power 
from the Florida and Mapocho stations would be stepped 
up at this San Cristobal Station for the railway supply. 
There is also an important transformer station at Las 
Vegas, which contains three 7,500 kv.-a. Westinghouse 
transformers stepping down from 110,000 volts to 
44,000 volts, and supplying railway substations Nos. 2, 
3 and 4. This station also gives a general supply in 
the Los Andes district and to towns along the railway 
as far as Quillota. There is a further transformer 
station at Miraflores, containing from 7,500 kv.-a. 
transformers stepping down from 110,000 to 12,000 
volts, and supplying the City of Valparaiso and railway 
substation No. 1. The 110,000-volt transmission line 
between Maitenes and San Cristobal consists of 2/0 
copper wire, but the similar transmission from San 
Cristobal to Limache, 22 miles from Miraflores, is 
carried out with 2/0 aluminium steel-reinforced 
conductor. From Limache to Miraflores copper is 
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again used. On the section on which aluminium con- 
ductor is used the normal length of span is 984 ft., with 
2,000 ft. as a maximum. The conductors are carried 
on steel towers, the normal horizontal spacing of 
conductors being 17 ft. 6 in. and the vertical spacing 
9 ft.6in. ‘Two circuits are carried on each tower, and 
the middle wires are offset 3 ft. horizontally, to prevent 
conductors coming in contact in case a load of snow or 
sleet should drop from one of the lower wires and cause 
it to swing back against the conductor above. The 
lowest cross-arm of L-towers is 46 ft. 3 in. from the 
ground, 





LETTERS TO THE EDITOR. 


CREEP OF METALS AT HIGH 
TEMPERATURES. 
To THE EpIToR OF EXGINEERING. 

Sir,—The recent paper by Professors Mellanby and 
Kerr upon “The Limiting Possibilities in Steam 
Plants,” reported in ENGINEERING of March 6, 13 and 
20, in referring to the important work of Dickenson and 
J.ea upon the creep of metals under stress at elevated 
temperatures, illustrates in a striking manner by 
means of Fig. 3 (ENGINEERING, page 302) its very 
important bearing upon the development of steam 
plant. The precipitous decline in the ‘creep limit 
stress,” represented by their curve B, showing Lea’s 
results, is disturbing on account of its proximity to 
present working temperatures. Indeed, this curve is 
shown descending almost vertically at a temperature 
of 700 deg. F., which, of course is actually less than 
temperatures in use in some steam plants at the present 
time. The immediate practical importance of these 
results is that distortion due to creep may occur even 
under the temperature conditions already reached, 
and any small increase in temperature above those at 
present attained may be expected to result in difficulties 
out of all proportion to the temperature increase and 
thermo-dynamic gain involved. 

The possibility of distortion from creep is more real 
than may be supposed if the results referred to are 
really applicable. Large steel castings for turbines 
are in parts subjected to the high initial temperature 
of the steam, and although from a stress point of view 
the question of safety does not arise, designs can hardly 
avoid forms which will result in local concentrations 
of stress somewhere. These may be high enough at 
the temperatures concerned to cause local creep and 
consequent distortion of the casting as a whole. As a 
result clearances may be altered, and if nothing worse 
happens the steam economy is likely to be adversely 
affected. Every care is taken by accurately controlled 
heat treatment at different stages in the manufacture 
and machinery of important steel castings to ensure 
a satisfactory condition of material and freedom from 
initial stress, but, clearly, if local creep is a contingency, 
only service conditions are likely to develop its full 
amount and effect. 

Although the information published upon creep of 
metals at temperatures below 500 deg. C.—which is 
the range of immediate importance—is scanty, 
unfortunately there is a very good reason for thinking 
that the fall of the creep limit stress is at least as 
sudden as found by Lea. This will appear from the 
following considerations. 

When a ductile metal is tested to destruction the 
accession of strength beyond the elastic limit is due 
to strain hardening which, according to Beilby, is 
explained by the generation of a vitreous condition 
of the metal at the planes of slip within the crystal 
grains. Regarding strain hardening as an accompani- 
ment of plastic distortion, one would expect about 
the same increase in strength for a given distortion, 
whether applied in one stage or by increments and 
consequently it is not surprising that at ordinary 
temperatures Lea finds the stress that will maintain 
continuous creep corresponds approximately with the 
ultimate stress as determined in the usual way. Below 
this stress creep occurred, but it was ultimately 
arrested due, it may be supposed, to the margin 
possessed by metal for strain hardening, as represented 
by its ultimate strength, being more than sufficient 
to balance the applied load. An entirely different 
state of affairs exists, however, if conditions are 
operative which result in the removal of strain 
hardening. This occurs if the temperature is high 
enough, and its amount is a function of temperature 
and time. However slow the rate of removal of 
strain hardening may be, one is forced to the conclusion 
that the creep limit stress, ¢.e., the minimum stress 
at which creep can be continuous, will in this case 
correspond with the elastic limit. This is so because 
it is only necessary for this stress to be exceeded by 
an elemental amount for strain hardening to occur, 
and for this to be simultaneously cancelled by the 
effect of temperature, with the result that extension 





or deformation would be continuous. In other words, 
at this and higher temperatures, if creep takes place 
at all it would be expected to be continuous. Clearly 
then, if removal of strain hardening sets in at a definite 
temperature, the creep limit stress would fall at this 
temperature from the ultimate stress as found in 
the usual way to the elastic limit stress. 

At this stage it is instructive to refer to the results 
obtained by Lea for a 0-32 per cent. carbon steel. 
Referring to the accompanying figure, the points 
plotted by circles and the chain dotted curve drawn 
through them represent the creep limit stresses given 
by Lea* (Table 7). The other curves represent data 
obtained by the Research Department of the Westing- 
house Electric & Manufacturing Company.{ for a 
0-37 per cent. carbon steel normalised and tested at 
various temperatures in the usual way. The writer’s 
reason for employing the latter results as a background 
is that Lea’s tests were made upon reeled bar, which 
was, therefore, already initially strain-hardened. The 
results obtained for this material by the ordinary tests 
up to 400 deg. C. would be influenced by the reeling 
process, but its influence after prolonged heating at 
a temperature as low as 350 deg. C., as occurred in the 
creep tests, is uncertain and at higher temperatures, 
say, 450 deg. C. and over its effect would be almost 
or entirely removed. On the other hand, Dickenson’s 
results which have been employed by Mellanby and 


TENSILE TESTS AT HIGH TEMPERATURES, 
MEDIUM-CARBON STEEL. 
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Kerr in their Fig. 3 were obtained upon a 0-3 per cent. 
carbon steel oil hardened at 850 deg. C. and tempered 
at 575 deg. C., and consequently it was structurally 
different from the steel employed by Lea, and its 
behaviour at all temperatures below the critical tem- 
perature would be different—its properties in fact 
would be superior. The writer believes, therefore, 
that the physical properties given by the accompanying 
figure are more comparable with Lea’s results for creep 
limit stress for temperatures of 350 deg. C. and over, 
and particularly in connection with what would repre- 
sent turbine practice, than the results of the ordinary 
tests made by Dickenson and Lea. 

Incidentally, the necessity of comparing creep test 
results with ordinary tests at the same temperature 
made upon test-pieces, which, in the unloaded condition 
have been subjected to the same temperature condi- 
tions as to magnitude and time as the creep test-pieces, 
will be apparent. 

It will be seen from the figure that, at 350 deg. C., 
the creep limit stress corresponds with the ultimate 
strength determined in the usual way. At 500 deg. C. 
it approaches the proportional or elastic limit, and 
doubtless the correspondence would be nearer with mere 
refined means of measurement. Indeed, any increase 
in refinement of measurement would operate in the 
direction of giving lower creep limit stresses, except 
where there is no removal of strain hardness. If any- 
thing, therefore, one would expect upon the foregoing 
basis a steeper curve than that obtained from Lea’s 
results, and a more or less vertical drop from the ulti- 





*«The Effect of Low and High Temperature on 
Materials,”” Proc. Institution of Mechanical Engineers, 
December 5, 1924. 

+ Discussion: *‘ The Effect of Temperature upon the 
Properties of Metals.” Proc. American Society for 





Testing Materials, vol. xxiv, Part II, 1924, 





mate stress curve to that for the elastic limit would 
appear to be likely. Further, it seems that the loca- 
tion of this vertical fall would not be far removed from 
400 deg. C. (shown dotted). 

From the foregoing considerations it is doubtful 
whether one is justified in drawing a curve through the 
points plotted from Lea’s results, which is smoothly 
continuous to the value of the creep limit stress for 
350 deg. C., and if not, the descent of Mellanby and 
Kerr’s curve B (Fig. 3) would be expected to occur at 
a somewhat higher temperature than they show— 
which, for the well being of present practice is 
reassuring. 

At the present time a number of investigators are 
engaged upon research connected with the phenomenon 
ofcreep. The purpose of this letter is mainly to empha- 
size the extreme practical importance of a thorough 
exploration of the behaviour of commercial steels over 
the temperature range 350-500 deg. C. (or even 450 
deg. C.) commencing, if possible, with the material of 
steel castings. In view of the extreme importance and 
urgency of this matter, together with the extensive 
nature in time of the work to be done, one would like 
to see a concerted effort towards its elucidation by 
those workers in the field able and competent to under- 
take it. Such work could, no doubt, be most usefully 
co-ordinated by a research committee, endowed with 
authority and small capital, say, of the British Associa- 
tion. 

I am, Sir, Yours faithfully, 
R. W. Batury. 
Metropolitan-Vickers Electrical Co., Ltd., 
Research Dept., Trafford Park, Manchester. 
April 4, 1925. 





THE CHARACTERISTICS OF STEAM 
BOILERS. 
To THE Eprror or ENGINEERING. 


Str,—In your issue of March 27 last, page 379, 
you published an article of mine entitled ‘“ The 
Characteristics of Steam Boilers ” in which comparisons 
were drawn between the performances of five different 
types of boilers. With reference to one of these it was 
stated that “The data refer to a small 
boiler of the Babcock and Wilcox marine type, &c.” 
This, and subsequent references to the same boiler, 
implies that the boiler in question was of Messrs. 
Babcock and Wilcox’s design and manufacture, 
neither of which is correct. For its performance, 
therefore, either alone or in comparison with other 
boilers, Messrs. Babcock and Wilcox have no responsi- 
bility whatever. The Bulletin of the United States 
Bureau of Mines, from which the data were obtained, 
gives no maker’s name, and although certain important 
details were obviously different from Messrs. Babcock 
and Wilcox’s established practice, the predominant 
position which this firm hold—with 5} million horse- 
power of boilers afloat—led the writer into the 
regrettable mistake that it was one of their boilers 
which was tested by the Research Department of 
the Bureau of Mines. The boiler was, I understand, 
the “ Standard ” boiler designed by the United States 
War Board at a time when it was not possible to 
supply Babcock and Wilcox boilers for all the ships 
required, and the type was described in Mr. Spyer’s 
paper before the Liverpool Engineering Society in 
1920 on “‘ Water-tube versus Cylindrical Boilers,” 
as “practically the Babcock boiler, but with large 
stayed water boxes instead of headers, and horizontal! 
baffles.” 

Trusting that you will be good enough to publish 
this correction in your next issue, 

I am, &c., 


April 23, 1925. R. H. Parsons. 





Launcu OF GREAT WESTERN Rariway STEAMERS.— 
The steamers ‘‘ Roebuck” and ‘“Sambur,” two sister 
ships under construction for the Great Western Railway 
Company by Messrs. Swan, Hunter and Wigham 
Richardson, Limited, at Neptune Works, Newcastle- 
on-Tyne, were respectively launched on March 24 
and April 9. These are intended for the goods service 
carried on by the company between Weymouth 
and the Channel Islands. They are twin-screw vessels 
and have cruiser sterns. In each case the length 
is 210 ft., the breadth 33 ft. 6 in., and a dead- 
weight of 600 tons will be carried on a shallow draught. 
The ships are subdivided by a number of watertight 
bulkheads, and protected from damage due to impact 
by massive wooden fenders. The propelling machinery, 
consisting of twin-screw triple-expansion steam engines, 
is being constructed, together with the boilers, at 
Neptune Works. Oil fuel burning equipment is being 
fitted to the boilers, and will work in conjunction with 
forced draught. The auxiliary machinery will include 
steam steering gear, three winches and a windlass. 
speed of 12} knots is expected to be attained by these 
ships which are being built to the requirements of Lloyd 8 
Register for their highest class for Channel service. 
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EALING COMMON SIGNAL CABIN 
CONVERSION. 


Few mechanical signal frames now remain in use 
on the Metropolitan District Railway, although they 
were numerous previous to the electrification of the 
lines. One of the last of them, that at Ealing Common 
signal cabin, has been recently converted to electrical 
operation. The work of changing over involved the 
complete dismantling and removal of the old frame, the 
replacement of the cabin floor, and the installation of 
a new power frame, complete with relay rack and the 
necessary relays and wiring. This work, including 
the permanent way alterations necessary to give an 
improved lead into Ealing Common Depot, had to be 
carried out without interference to ordinary passenger 
traffic. In addition, all points had to be changed over 
from mechanical to electrical operation. The time 
allowed for the whole work was four days. A sche- 
dule was prepared and each of the forty-seven men 
employed allotted a definite task during that period. 
Only half of the workers engaged were employed at any 
one time. 

Immediately after the passing of the last night train, 
the old frame was taken to pieces and entirely removed 
by 3.a.m.,on March 6. By 4.30 a.m., the cabin floor 
had been taken up, and the relaying of the new floor 
commenced. This was completed by 7.30 a.m. Con- 
tinuous work resulted in the new frame being erected 
and the major portion of the wiring completed by 
4.30 p.m. The wooden casing was then fixed, together 
with a new illuminated track diagram. By 10.30 a.m. 
on the following day, brass lever plates and train 
description apparatus were completed and the whole 
was ready to be brought into commission. During this 
time the new relay rack in the basement had been 
fixed and the relays coupled up. The rack had pre- 
viously been prepared on one side of the basement 
adjacent to its final position, and as much of the pre- 
liminary wiring work done as possible. After the new 
floor was laid, the relay rack was shifted bodily 
into its final position, and the remainder of the wir- 
ing completed. Simultaneously, the permanent way 
alterations were in progress, involving the alteration of 
six pairs of points. The points on the main road were 
taken out on the first night of the operations, and the 
lines made to run straight through. Afterwards the new 
tracks leading into the depot were gradually installed, 
the points being power-operated. The signals at Ealing 
Common were made to work automatically during the 
change-over, so that during the alterations all trains 
were properly protected by signals. By 5.20 a.m., on 
March 10, the new equipment was brought into 
service, 








THE WEST MIDLANDS ELECTRICITY 
DISTRICT. 


Tue laborious task of fathering and encouraging 
the formation of Joint Electricity Authorities, or 
Advisory Boards, over practically the whole country, 
which has been entrusted to the Electricity Com- 
missioners, makes steady, if slow, progress, and a further 
district has now been constituted. This new area— 
the West Midlands Electricity District—which covers 
parts of Shropshire, Staffordshire and Worcestershire 
and includes such important towns as Walsall, West 
Bromwich, Wolverhampton, Shrewsbury, Lichfield, 
Wednesbury and Stourbridge, will be administered by 
a Joint Electricity Authority. This body will consist 
of 21 members and will include representatives of 
Shrewsbury, Walsall, West Bromwich and Wolver- 
hampton, together with other local authorities, the 
Midland Electric Corporation for Power Distribution, 
colliery owners, the London, Midland and Scottish and 
the Great Western Railway Companies, and other 
company undertakings, The arrangements adopted 
follow the usual lines, except that, by a special arrange- 
ment, Shropshire, Worcestershire and Staffordshire, 
which had bulk powers over part of the new electricity 
district, have surrendered these in exchange for 
extended powers over other parts of their areas. 

The standards of 50 periods and 33,000 volts for 
main transmission lines and 11,000 volts and 6,600 volts 
m secondary lines have been prescribed for the area. 

© main generating stations which are to be utilised 
a the scheme are that at Birchells of the Walsall 
rporation, Ocker Hill of the Midland Electric Com- 
ey and the two Corporation stations at West 
Fah ; and Wolverhampton, The Corporation 
e ion at Shrewsbury is also to be utilised in the initial 

ges, and until other supplies become available, at 
tates which would justify it being shut down. Im- 
mediate provision is to be made for the erection, in 
rentaage of a new capital station at Trowbridge, while 
are ‘ tape stage of development, transmission lines 
othe run connecting Ocker Hill with Wolver- 
Wale and West Bromwich, and interconnecting 

sall, Wolverhampton and West Bromwich, 





NOTES ON NEW BOOKS. 


Frw of the boys and girls of this country are so 
fortunate as to be in the happy position of being able 
to select with deliberation the path in life for which 
they may be best suited by temperament, environment 
and education. Necessity or chance determines such 
matters for the majority. In the United States, the 
lot of youth is apparently more favourable, and ex- 
perts are able and willing to guide the inexperienced 
along the road they may travel with the greatest satis- 
faction to themselves, and with the best return to the 
State. Mr. W. Rosengarten is one of these guides 
and in his work “‘ Choosing Your Life Work” (McGraw 
Hill Publishing Company, Limited, London, price 
12s. 6d.) he aims at providing a practical psychological 
treatment that will assist the student in self-analysis, 
and also much information concerning the requirements 
that a number of occupations demand, with the object 
of enabling the student to make a worthy and fitting 
selection. As this is the second edition of the book, it 
must be assumed that it supplies a want. It appears 
that a number of people mistrust their own judgment 
and ability to direct their children’s future, and are 
prepared to delegate the responsibility to the mechanical 
artifices of instructors, whose acquaintance with the 
idiosyncracies and capabilities of the individual most 
interested must be small, or entirely wanting. In a 
foreword, supplied by Mr. M. C. Leonard, commending 
the study of the book to those,who have to meet and 
solve the problem, it, is asserted that the duty, right, 
and responsibility of society to cpply scientific educa- 
tional and vocational guidance should be entrusted to 
the discipline and machinery of the public school. He 
may be right, and one can imagine that if statistics 
could be prepared, the schoolmaster would have a 
greater percentage of successes to his credit than that 
attained by boys who exercise their unfettered predilec- 
tions. But the establishment of a system in which 
individual enterprise and _ self-determination are 
crushed under bureaucratic dominance, is not without 
undesirable features. This remark does not imply that 
the boy or girl cannot be guided to know their own 
mind, and have facts put before them which will be of 
assistance in selection, where selection is possible and 
judicious. There is much to approve in the scheme set 
out in the second part, analysing the requirements of 
trades and professions and the qualifications of the 
applicant to meet these, The selection is sufficiently 
full, and the bibliographies attached show where more 
minute and intimate information can be procured. 
The English reader must be prepared for some American 
idioms. 





Although the somewhat indefinite term ‘“ commu- 
tator machines ’’ is in more general use in Germany 
than it is over here, Dr. Ing. M. Schenkel would have 
done well to explain the meaning of the term at once in 
the introduction to his book “Die Kommutatormaschinen 
fiir einphasigen und mehrphasigen Wechselstrom ” (Berlin 
and Leipzig: Walter de Gruyter and Co. ; price 10°50 
gold marks). The explanation comes on page 11 of 
his volume, when he briefly characterises the most im- 
portant commutator machines, series single-phase and 
polyphase motors, repulsion motors, alternating-current 
shunt motors and compensated asynchronous motors— 
all of which may also serve as generators, and will, 
the author considers, do so in the future—and further 
frequency changers and phase regulators. The following 
section deals broadly, without entering into details, 
with the chief applications of the machines and their 
advantages: high starting torque, economical and 
close speed regulation, maintenance of pure series 
or shunt characteristics and phase improvement. 
Dr. Schenkel begins his first chapter with a general 
description of the parts of the motors, and avoiding 
all theory, proceeds to a discussion of the principles of 
their action, and then deals with the various types, 
confining himself to modern constructions. Dr. 
Schenkel states that there has been no comprehensive, 
really practical book on commutator motors, which, 
he thinks, have been regarded, unnecessarily, as 
difficult to deal with. One might at first glance 
feel inclined to cavil at the claim of the book 
to be a “‘ practical” treatise. The volume is not a 
workshop book; but it is certainly of value to the 
engineer and designer and is full of practical detail as to 
dimensions, speeds, number of bars and brushes, &c. 
Dr. Schenkel acknowledges that the commutator motor 
is not likely te supersede the asynchronous motor, 
because the brush and commutator difficulties, which 
are greater than with direct-current machines, do not 
make for high efficiency and economy. He is possibly 
a little too nervous about these parts. But twenty 
years’ experience in the construction of these machines, 
and theoretical studies, have enabled him to compile a 
noteworthy contribution to the literature on this sub- 
ject, which is by no means copious. 





“One feature of the results of modern competition 


is its effect upon works management. It is not 
only that works are larger to-day and that large 
works are more difficult to manage than small works, 
but works of all sizes present a bigger problem in their 
management than in days gone by. The giving and 
keeping of delivery dates require precise knowledge 
of possibilities, work in hand and output capacity 
being important factors, while the submission of esti- 
mates calls for equally precise knowledge of all the 
factors by which costs can be affected, not only for 
the preparation of estimates, but, also, for keeping 
track of the progress of the work from a cost point 
of view when manufacture is proceeding, These and 
other factors call not only for reliable information but 
for information rendered in such a manner as to 
be readily assimilated. One of the useful aids in 
this connection is the presentation of figures in gra- 
phical form. It is not that, so presented, the infor- 
mation is more easily read ; actually, where individual 
items are concerned, the reverse may be the case, more 
particularly where extreme accuracy is necessary. 
The advantages of graphs and charts lie in the readi- 
ness with which comparisons can be made and tenden- 
cies noted. Figures alone do not provide a convenient 
means of making quick comparisons; in using figures, 
mental or paper calculations are required and where 
more than two values are concerned, this becomes a 
tedious and lengthy operation. By the aid of graphs, 
a picture of the position, past and present, is presented, 
and often a guide is given as to future tendencies. In 
“* Graphic Statistics in Management,” by William Henry 
Smith (McGraw Hill Book Company, 6 and 8, Bouverie- 
street, London, E.C.4 ; price 20s. net), the use of graphs 
is quite usefully discussed. The subject is treated under 
four heads: Statistics, Chart Construction, General 
Statistics, and Graphic Application of Statistics. Repro- 
ductions of graphs and charts of many kinds are given, 
dealing with advertising, finance, production, purchas- 
ing, sales, &c. Different kinds of graphs are described, 
examples of pictorial, circle, bar, curve, map and flow 
types being included, together with notes upon their 
construction. To the manager who is yet struggling 
amidst seas of figures, much help is to be obtained from 
the perusal of this book. 


It was Sir John Herschel, we believe, who was 
responsible for the observation that atoms had all the 
characteristics of 4 manufactured article, and Clerk 
Maxwell regarded them as having remained unchanging 
and unchanged during all past time. To-day many 
atoms are known to be spontaneously disintegrating 
and others have been broken up in the laboratory. 
In a similar manner, our notions as to what constitutes 
an element have been marvellously modified. To 
the chemist of a past generation, the characteristic 
property of an element was its atomic weight ; to-day it 
is its atomic number. These revolutionary changes in 
concepts, which up till recently had been regarded as 
fundamental principles, has created a need for an 
exposition of the new points of ‘view, which will be at 
once both clear and accurate. This want is excellently 
met by “‘ Les notions fondamentales d’élément chimique 
et d’atome,” which has recently been published by 
Messrs. Gauthier-Villars et Cie, Paris, at 10 francs net. 
The author is M. G. Urbian, Membre de I’ Institut, and 
president of the International Commission on the 
Chemical Elements. The opening chapter of the 
volume is devoted to a discussion of the definition of 
an element, and it is interesting to note that Lavoisier’s 
definition might be accepted to-day. After a survey of 
the work of the able analysts of the nineteenth century, 
who were, in spite of themselves, compelled by their 
observations to reject Prout’s hypothesis, the author 
shows how the discovery of isotopes has rehabilitated 
this theory in its essentials. In the second chapter 
radioactivity is discussed, and the author shows that 
the results of experiments on this property are intelli- 
gible only on the hypothesis that we have here cases 
of atomic disintegration. A capital sketch of the 
researches which led up to the Bohr model atom is 
given in the two succeeding chapters, and the volume 
concludes with a fairly complete summary of what 
is now known about isotopes. The definite separation 
of these in quantity, M. Urbain considers, will probably 
be effected in the not distant future. 





Tue HumpBer Ports.—A most useful handbook has 
just been published by the London and North Eastern 

ailway Company, entitled “The Humber Ports,” in 
which a general description is given of the facilities 
available for trading at the ports of Hull, Immingham, 
and Grimsby. In each case brief historical notes are 
appended, together with many excellent illustrations, 
while comprehensive lists of dues and charges enforced 
at these ports follow. Notes on dock accommodation, 
tide tables, steamship services and general trade 
statistics conclude the work, which may be obtained by 
business houses from the Press Section, King’s Cross 





Station, London, N. 1. 
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LABOUR NOTES. 


Ar yesterday’s meeting in London of representatives 
of the engineering trade unions, a communication from 
the Engineering and Allied Employers’ National 
Federation was read containing proposals designed 
to meet the demand of the workers for increased 
wages. In a covering letter the employers stated 
that the position and prospects of the industry were 
worse than at the beginning of the year, and that the 
critical position demanded a remedy of a drastic 
character. Foreign industries were maintaining a 
working week extending to 60 hours at lower 1ates of 
wages and working conditions, and their action was 
temporarily rendering competition by this country in 
the world’s markets extremely difficult. To meet 
this competition, the employers proposed five-day 
shifts, a 50-hours’ working week at the present hourly 
rates for the 47 hours per week, and for night shifts 
a working week of 524 hours; an addition of 2s. 
per week to the present war bonus in the case of all 
classes entitled to the 10s. war bonus, payment of the 
12s. to be pro rata for shortened or lengthened weeks, 
but not to be subject to overtime, nightshift or payment 
by result percentages; one-half of the 2s. addition 
to the bonus to be paid when the proposal is agreed 
and one-half six months later; where the Overtime 
and Night Shift Agreement applies, nightshifts are to 
be paid at the rate of time and a quarter, and overtime 
at the rate of time and a quarter for the first two hours 
and time and a half thereafter, in any one day, for 
day shifts and time and a half for night shifts. The 
unions were invited to consider the proposals “ with 
due regard to the vital necessities of the industry,” 
and it was etated that if they desired an explanation 
of any of the provisions, the Federation would be 
glad to arrange an early meeting for the purp se. 





Practically everybody whose knowledge of British 
industry is intimate will welcome the announcement 
that the Industria] Institute is undertaking an investi- 
gation of the problem of balanced industrial develop- 
ment, with a view to discovering whether in this 
direction means may not be found of securing regularity 
of employment. The main question for consideration 
apparently is whether the principle underlying the 
work of the Advisory Committee appointed under the 
Trade Facilities Act—the direction of capita] in a man- 
ner calculated primarily to produce employment— 
cannot be applied to a somewhat different, though 
related, end. Is it possible, it is, in effect, asked, that 
investments in industries not immediately attractive 
to the private investor “ might yet correct a certain 
lack of balance in industrial development which arises 
from uncoordinated activities, and produce results in 
regulaiity of employment much more than propor- 
tionate to the sum thus invested.’’ According to Mr. 
Norman Wyld, the director of the Institute, the atti- 
tude of mind to be adopted is one of inquiry. “ We 
suggest,” he says,“ that certain specific researches 
should be undertaken ....and....conducted.... 
on purely scientific lines, with the object of ascertaining 
what are the movements in industry current throughout 
the world, which tend in the direction of . . . . security, 
and how such movements may be fostered.” If the 
scheme fulfils its promise, much valuable information 
should be obtained. There are, of course, potential 
drawbacks to its success, and it would be foolish to 
ignore them. Useful conclusions will necessarily 
take some time to reach, and, when they have been 
reached, their application, wholly or in part, may be 
slow and rather difficult. The unemployment pro- 
blem, on the other hand, calls for immediate attention. 





The proposais of the Engineering and Allied Em- 
ployers’ National Federation and the Shipbuilding 
Employers’ Federation are straightforward attempts 
to deal directly with the problem of unemployment, and 
it is a pity that they have so far been received un- 
sympathetically by many of the trade unions con- 
cerned. Labour objections to the suggestion of joint 
committees of investigation are singularly ill-founded. 
The idea of both organisations of employers is to adapt 
the British organisation of production to the new cir- 
cumstances of international competition, and all that 
many of trade unionism’s representative men can 
think of is in the region of high finance. Discussing 
in a speech at Sunderland the proposal of the ship- 
building employers, Mr. Brownlie, of the Amalgamated 
Engineering Union, said: ‘‘ It has been said we will 
ask questions and desire information about the over 
capitalisation of certain concerns, watering of stock, 
and so on, and that the employers will refuse to supply 
such information. Well, if the shipbuilders refuse to 
supply information of that character if asked for, as 
it will be by the representatives of the workpcople, 
then they stand condemned in the eyes of the public 
for alltime” ... The simple truth is—and it is sur- 
prising that Labour representatives should ignore it— 


that none of these things is relevant to the issue of most 
importance. The difficulty which has to be got over, 
if the industry is to recover and its unemployed opera- 
tives are to find work, is that its high production costs 
prevent it from competing successfully with foreign 
industries working longer hours, paying lower wages, 
and enjoying more favourable working conditions. 
The other questions—the questions of high finance— 
are not essential considerations, and it serves no useful 
purpose to press them. 





The appointment by the Federation of British 
Industries of a committee “ to inquire into the proposals 
for alternative methods of relieving unemployment by 
devoting moneys at present expended on the dole to 
the purpose of subsidising industry and thereby enabling 
employers to give a larger measure of employment ” 
is another workmanlike attempt to deal directly with 
British industry’s present troubles. Sir Alfred Mond, 
whose proposals along these lines were recently men- 
tioned in these Notes, is a member of the Committee. 
Other members are Mr. H. G. Williams, M.P., repre- 
senting machine tools; Mr. D. A. Bremner, represent- 
ing general engineering; Mr. W. B. Pickering, repre- 
senting steel ; Mr. Duncan Bailey, representing railway 
wagons; Mr. Arthur Dorman, representing iron and 
steel; Mr. H. Arundel, representing textile machinery ; 
Mr. D. N. Dunlop, representing electrical engineering ; 
and Mr. A. B. Gowan, representing shipbuilding. It is 
pointed out that the appointment of the Committee is 
not to be taken as an indication that the Federation 
endorses the proposal. ‘“‘ Indeed,” it is added, ‘‘ the 
matter is one of such extreme complexity and raises 
issues of such importance that it is impossible for 
industry to express any views either one way o: the 
other until the question has been subjected to expert 
examination and its every aspect thoroughly explored.” 





The Ministry of Labour states that the number of 
unemployed persons on the registers of Employment 
Exchanges in Great Britain on April 13, 1925, was 
1,204,800—924,800 men, 33,600 boys, 216,400 women, 
and 30,000 girls. On April 6, 1925, the number was 
1,166,353—906,103 men, 31,025 boys, 201,502 women, 
and 27,723 girls—and on April 14, 1924, it was 
1,039, 187—776,149 men, 31,095 boys, 200,773 women, 
and 31,170 girls. 





Opening a discussion on the general trade position av 
last week’s conference at Oxford of works’ directors, 
managers, foremen and forewomen, Mr. W. L. Hichens, 
chairman of Cammell Laird and Co., Limited, said that 
somehow or other we had to get prices down in our 
expoit trade in order to meet our foreign rivals. The 
idea of subsidising export industries looked a tempting 
proposition, but he believed there were practical 
difficulties which would make it unmanageable. In 
the long last industry must stand on its own legs. He 
found it difficult to see how the Safeguarding of 
Industries Act was going to help the export trade, and 
he could not see either how nationalisation could help. 
Costs must come down, and there was no source from 
which we could pay more wages than our rivals. 





According to the Ministry of Labour Gazette employ- 
ment showed a slight improvement in March. Among 
the 11,500,000 workpeople insured against unemploy- 
ment under the Unemployment Insurance Acts in 
Great Britain and Northern Ireland, the percentage 
unemployed at March 23, 1925, was 11-4, compared 
with 11-6 at February 23, 1925, and 9-9 at March 24, 
1924, Among the members of those trade unions 
from which returns were received, the percentage 
unemployed was 9-0 at the end of March, 1925, com- 
pared with 9-4 at the end of February, 1925, and 7-8 
at the end of March, 1924. The total number of 
persons registered at Employment Exchanges in Great 
Britain and Northern Ireland as unemployed at 
March 30, 1925, was approximately 1,249,000, of 
whom 959,000 were men and 228,000 were women, 
the remainder being boys and girls; at February 23, 
1925, it was 1,287,000, of whom 980,000 were men, 
and 239,000 were women; at March 31, 1924, it was 
1,094,000, of whom men numbered 812,000, and women 
218,000. 

Employment was good on the whole with coach- 
builders and brickmakers, with skilled operatives 
(other than painters) in the building trades and in 
some branches of the cotton trade. It was fairly 
good with millsawyers, in the furnishing, silk and 
carpet trades, and in some sections of the metal and 
printing trades. In the wool textile industry, in coal 
mining, in the iron and steel industry, in tinplate 
manufacture, and in the marine and heavy engineering 
trades, in textile machinery manufacture, and in the 
shipbuilding industry it was bad. Among the prin- 
cipal industries those which showed most improvement 





were tinplate manufacture and the clothing and build- 





ing trades. In coal mining and in the wool textil 
and linen industries there was a decline. 





In the industries from which statistics are regularly 
compiled by the Labour Department the changes in 
rates of wages reported in March resulted in an aggre. 
gate increase of nearly 7,000/. in the weekly full-times 
wages of about 70,000 workpeople, and in an aggregate 
reduction of about 7,250/. in the weekly wages of over 
380,000 workpeople. These statistics are exclusive of 
changes in the rates of wages of agricultural labourers, 
a considerable number of whom received increases 
in wages as a result of orders which came into opera- 
tion during March under the Agricultural Wages 
(Regulation) Act, 1924. 

Amongst the workpeople who received increases of 
wages were men employed in the light castings industry, 
iron puddlers and millmen in the North of England, 
and optical-instrument makers in London. The prin. 
cipal group of workpeople whose wages were reduced 
consisted of coal miners in Yorkshire and the East 
Midlands, where the percentage addition to basis rates 
was reduced by the equivalent of rather less than 
1 per cent. on current rates. There were also small 
reductions in the wages of coal miners in the Radstock 
district of coke-oven and by-product workers in 
Durham and South Yorkshire, and iron-ore miners in 
Cumberland. 


During the first three months of 1925 the changes 
reported to the Labour Department in the industries 
for which statistics are compiled have resulted in net 
increases amounting to over 68,000/. in the weekly 
full-time wages of 7,257,000 people, and in net reduc. 
tions of 27,0001. in those of nearly 600,000 workpeople, 
In the corresponding period of 1924 there were net 
increases of over 206,000]. in the weekly full-time 
wages of over 1,700,000 workpeople and net reductions 
of 32,000/. in the weekly wages of 590,000 workpeople. 





The number of trade disputes involving stoppages 
of work reported to the Labour Department as begin- 
ning in March was 55. In addition, 25 disputes which 
began before March were still in progress at the begin- 
ning of the month. The number of workpeople 
involved in all disputes in March (including work- 
people thrown out of work at the establishments where 
the disputes occurred but not themselves parties to 
the disputes) was about 44,000. The estimated aggre- 
gate duration of all disputes during March was about 
161,000 working days. These figures compare with 
totals of approximately 13,000 workpeople involved 
and 85,000 days lost in the previous month. The 
aggregate duration of all disputes in progress in the 
first three months of 1925 was about 321,000 working 
days, and the total number of workpeople involved in 
these disputes was 67,000. The figures for the corre- 
sponding period of 1924 were 2,068,000 days and 
287,000 workpeople respectively. 





The executive councils of the Miners Federation of 
Great Britain and the Amalgamated Engineering 
Union have had under consideration the agreement 
entered into on February 2, 1921, arid, with a view to 
the elimination as far as possible of complaints arising 
in the course of the application of the agreement, 
it has been mutually agreed to add the following 
proposal :— 

“That a member or members of the Amalgamated 
Engineering Union having a grievance with his, or their, 
employers at the colliery in respect of wages or condi- 
tions of employment may, subject to the colliery lodge 
officials being notified and the case being laid before 
the lodge, invite a representative of his own, or their 
own, union to assist him or them in the presentation of 
his or their case.” 3 

The two executive bodies, in a circular embodying 
the agreement, appeal to all concerned to give effect 
to the added clause “ in the spirit in which it is entered 
into, and by so doing ensure the consolidation of our 
forces, thus helping to obtain those improved conditions 
which are so necessary in the mining and engineering 
industries.” 





ContTracts.—The Mirrlees Watson Company, Limited 
of Scotland-street, Glasgow, have secured an order 
from The British Thomson Houston Company, Limited, 
of Rugby, for two surface condensers for service at t 
Southern Power Station, Garden Reach, Calcutta.— 
The Riley Stoker Company, Limited, of Palace Chambers, 
Bridge-street, London, 8.W.1, are constructing seve : 
stokers of large unit capacity in fulfilment of a repea 
order. These stokers are each 25 ft. 6 in. wide, = 
although burning coal of only 8,500 B.Th.U. per lb. t - 
heating power developed by each is stated to be sufficien 
for a boiler evaporating 100,000 lb. of water hourly.— 
Messrs. Meldrums, Limited, of Timperley, near Man- 
chester, have recently supplied forced-draught furnaces 
for 46 boilers of all types, and 35 destructor furnaces 





widely-varied capacities. 
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MODEL EXPERIMENTS WITH 
ANTI-ROLLING TANKS.* 
By H. J. R. Brzs, B.Sc. 
Tue investigation of rolling by means of a navi- 
pendulum or rolling machine has formed the subject of 
pers read before the Institution of Naval Architects 
by General Russo, R.LN., in 1900 and 1902, and by the 
late Mr. Arthur Cannon in 1913. In 1885 Sir Philip 
Watts gave an account of trials at sea with anti-rolling 
tanks fitted in H.M.S. Inflexible (Trans. I.N.A., vol. 
xxvi), and in 1911 Herr Frahm read a paper (Trans. 
LN.A., vol. liii, Part I) giving an account of the anti- 
rolling tanks fitted in the Ypiranga and other ships, and 
giving records of roll with the tanks in and out of 
action at sea. Mr. Lloyd Woollard, in 1913 (Trans. 
LN.A., vol. lv, Part II), gave the results of a mathe- 
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matical investigation of anti-rolling tanks of the earlier 
Frahm type. In 1913 Mr. Cannon commenced model 
experiments with the Glasgow University rolling 
machine on a warship fitted with anti-rolling tanks, but 
had only reached the stage of making the tanks and of 
starting preliminary experiments with them when his 
appointment to the R.C.N.C. stopped the work. Mr. 
A. M. Robb, D.Se., in 1914 took over the experiments, 
and once more the work was stopped, this time by the 
outbreak of war. On being appointed to the Sir 
William White Scholarship, the writer considered the 
advisability of making a fresh start on these experi- 
ments, and decided that, although interest in anti-rolling 
tanks had died down in this country, something more 
might be discovered about them. They are still being 
ort with in Germany, though in a different 
A brief explanation is given below of the rolling 
machine with which the experiments have been carried 
out. For a full account of the theory the reader is 
referred to General Russo’s papers in the Trans. I.N.A., 
1900 and 1902 (see ENcrNgERrna, vol. Ixix, page 442, 
and vol. Ixxiii, page 520), and for a full account of the 
ow University rolling machine to Mr. Cannon’s 
Paper, Trans. L.N.A., vol. lv, Part II (see ENGINEERING, 
vol. xevi, page 102). Fig. 1 shows the rolling machine 
diagrammatically. By giving OP and O’P’ suitable 
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* Paper read before the Institution of Naval Architects, 








ndon, on Thursday, April 2, 1925. Abridged. 


lengths and rotating the machine at the speed corre” 
sponding to the period of the chosen wave, the successive 
slopes of the platform DD’ are the same as those of the 
effective wave surface of the chosen wave. The model 
is supported on two plates E by the platform DD’ 
(see Fig. 2). These plates are shaped to a curve of the 
locus of the centre of buoyancy of the ship for varying 
inclinations in the transverse plane. Fig. 2 shows the 
effect of inclining the model through an angle 6 the 
platform being horizontal and representing still water. 
The point of support is at B,, the centre of buoyancy at 
this inclination, since the tangent to an isovol curve at 
angle @ passes through the C.B. at that inclination. 
The righting couple W.GZ is proportional to that of 
the ship. 

In Figs. 3 and 3a below are two views of the 
machine with the model and anti-rolling tanks in place. 























normal rod, the arm A is in line with the slotted guide, 
so that when the model rolls, the distance x is propor- 
tional to the sine of the angle of heel to the wave 
normal, and X is a magnification of xz. In this 
mechanism the pen does not move along a perfectly 
straight line, but by suitably dimensioning the lengths 
of the various arms, the maximum deviation from a 
straight line has been reduced to «x in. at 45 deg., and 
practically nothing up to 30 deg. The pens for drawing 
a centre line, marking half-seconds, and marking the 
wave trough have been retained, but the pen for 
marking the rise of the C.G. rod is used only at the 
commencement of a series of experiments, when the 
distances of the pen from the centre line, corresponding 
to various angles, are tabulated. This rise of the C.G. 
rod is due to the fact that the distances of the C.G. rod 
from different points of the isovol plates supporting 
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The two arms OP and O’P’ are here designated by A 
and B. They are rotated by means of an electric 
motor, whose speed, to suit the wave period, is varied 
by resistances in the field and armature circuits. The 
platform DD’ in Figs. 1 and 2 is here represented by 
two roller paths D, carried on wheels. The model is 
supported on the two isovol plates E by these roller 
paths. A steel rod passes from front to back of the 
model, and its height is adjusted to the correct C.G. 
of the model. It is guided in slots so that its only 
motion as the model rolls is along the line of the wave 
normal rod C. 

As several important alterations have been made to 
the machine since Mr. Cannon described it, these may 
be considered in more detail. The two rotating arms 
were redesigned by Dr. Robb, in order that experiments 
could be made with shorter waves. The length of the 
bottom arm can be reduced to zero, and the top arm to 
minus 0-3in. By means of a screwed rod in each arm, 
more accurate adjustments of the lengths of the arms 
can be obtained than heretofore. The old recording 
gear not having proved altogether satisfactory, the 
gear shown in Fig. 4 above was made. When the 
vertical centre line of the model is parallel to the wave 





the model are not all the same. The angle of roll 
recorded by the machine is the angle to the effective 
wave normal, and the angle to the vertical is found by 
superimposing on the records obtained from the 
machine a curve of wave slope. This is indicated in 
Fig. 5. The pen on the recording gear which marks 
the wave trough gives a point of zero wave-slope from 
which the curve of wave-slope can be set off. In 
practice, a piece of tracing paper on which is drawn the 
curve of wave-slope is placed on top of the record in the 
appropriate position. The magnetic brake for pre- 
venting the model from rolling, when so desired, has 
wae replaced by a locking device which is released by 
hand. 

In experiments in the past with rolling machines, 
difficulty has been found in developing a resistance to 
the rolling of the model that will produce a decrement 
of angle of roll per swing equal to that of the ship. 
General Russo, in his navipendulum, made use of a 
pulley rubbing on a stretched elastic band, but there 
is considerable difficulty in shaping the pulley correctly. 
The resistances to rolling, due to the displacement of 
water in the vicinity of the ship as she rolls, the surface 
friction of the ship, and the action ot the bilge keels, 
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are believed to vary as the first and second powers of 
the angular velocity of the ship, the equation giving 
the decrement of angle of roll being :— 


d@=ab+be 


Messrs. Baker and Idle, in their paper on ‘‘ The 
Rolling of Lightships,” (Trans. I.N.A., vol. liv.), were of 
opinion that there was in addition a third term varying 
as the third power of the angular velocity. The curves 
of decrement of roll given by Mr. Payne in his paper 
last year, however, show a falling off in the resistance 
of several battleship models at mean angles of roll above 
12 deg., which is not consistent with this third-power 
term forming part of the resistance of a battleship 
form. For the model, it was believed that if a resist- 
ance could be introduced, which varied as the (angular 
velocity), but whose coefficient gave a slightly greater 
b value than for the actual vessel, then the additional 
friction in the gear, &c., would bring the total resistance 
into very close approximation with that of the ship. 
The apparatus shown in Fig. 6 was ultimately devised. 
The rolling motion of the model is transmitted to two 
plungers by means of a pinion and vertical racks. Each 
plunger works in a cylinder closed at the bottom and 
full of water. In each plunger are two well-rounded 
orifices, and on each motion of the plungers water is 
forced or sucked through the orifices. It can be shown 
that this produces a resistance couple proportional to 
the (angular velocity)?. The racks are kept in contact 
with the pinion by two adjustable guides at A and A 
(Fig. 6). It will be noticed that as the resistance 
gear is supported on the moving platform of the 
machine, the cylinders are always parallel to the wave 
normal rod, and that it is therefore the angular velocity 
of the model relatively to the wave normal that affects 
the pressure on the plungers and the resistance to roll- 
ing. This is probably more correct than the assump- 
tion usual in mathematical investigations that it is 
the resistance moment proportional to powers of the 
angular velocity to the vertical. The vertical motion 
of the C. G. rod, due to its varying distances from the 
C.B. at different inclinations, is transmitted to the 
plungers by the pinion which is attached to the C.G. 
rod. The effect on the moment of resistance is small, 
however. A mathematical estimate of its effect has 
been made. In Fig. 7, page 523, curve 1 is the 
curve of d@ for the ship, and curve 2 is the part of 
d @ due to the a coefficient. Curve 3 is the d @ curve 
for the model with no resistances introduced other 
than the small frictional resistances of the model itself. 
Curve 4 is for the model after the resistance gear had 
been added, and it will be seen that it practically 
coincides with that obtained from the actual ship, 
except above about 35 deg. It should be added that 
the ship was only rolled up to 5 deg. or 6 deg., and 
above this the decrement may differ from the curve as 
drawn. 

The two model tanks which are shown in position 
on the model in Figs. 3 and 3a, were made to a trans- 
verse scale of 1 to 27-5, and to a longitudinal scale of 
1 to 376. The transverse scale was determined by 
consideration of the size of waves with which it was 
desired to experiment, and by the limits of B G and 
G Zin the model. This being decided, the longitudinal 
scale was determined by the relation between the weight 
of the vessel and the total weight of the model under 
consideration. The framework of the model tanks was 
made of brass, and the front and back of the tanks of 
glass. The length of each model tank is only 0-51 in., 
and apart from the advantage of being able to observe 
the motion of the water in the tanks, it was necessary 
to use glass instead of metal, lest the small length of 
tank should unduly resist the flow of water in the tanks. 


Two throttles are placed in each model tank at the | 





the water being caused to oscillate, the successive levels 
in the sides of the tanks were noted. The graduations 
measured the angle that the surface of the water made 
with its level when at rest, so that it was possible to 
plot curves of declining angles, and thence obtain 
expressions for the decrement of angle per oscillation. 

In investigating the action of a stabilising device, 
a comparison of the behaviour of a vessel with the 
stabiliser in and out of action can be most easily made 
by considering the effect of a series of uniform waves 
acting on the vessel. Having established a comparison 
on this basis, an examination must be made of the 
effect of irregular waves; for we know that irregular 
seas are more common than a succession of waves of 
the same length, height and period, and that compari- 
sons made on a basis of such waves may be misleading. 
The first set of experiments made with uniform waves 
was for a range of effective wave-length of from 400 ft. 
to 4,000 ft., with a maximum effective slope of 3 deg. 
This represents ratio of effective length to effective 
height of wave of 60 to 1. This was followed by a 
series of experiments with uniform waves over a range 
of effective length of 400 ft. to 2,000 ft., with a ratio 
of effective length to height of 45 to 1, or 4 deg. effective 
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slope. On the 3 deg. slope waves five sets of experi- 
ments were carried out for the following cases :— 
(1) Tanks out of action. (2) Tanks in action, water 
throttle quarter open ? = 0-33. (3) Tanks in action, 
water throttle half open, = 0-26. (4) Tanks in 
action, water throttle three-quarters open, =! = 0-20. 


(5) Tanks in action, water throttle full open, - 0-16. 
Where K, is a damping coefficient and p is obtained 
by dividing 27 by the period of the double roll of the 
ship (isochronous). 

The following are particulars of the model and tanks 


centre line, one in the water passage and one in the | for these experiments. The actual period of the ship, 


air passage. In the actual ship there is no throttle | 
in the water passage. The transverse bulkheads of the | 


15-0 seconds in the condition given below, is smaller 
than that given in the following table, but it was not 


athwartships channel of the after tank in the ship are | found possible to make the moment of inertia of the 
slightly rounded in way of a barbette, but in the model | model any smaller without considerable alteration. 


tanks the bulkheads have been made flat. 


| The same quantity of water was in the tanks for all the 


Experiments were carried out to see if there were any | experiments, this quantity being 1-95 per cent. of the 
appreciable variation in the period of oscillation of the | total displacement. In still water the level of the 
water in the tanks with ~arying quantities of water. | tank water was 34 in. above the bottom of the cross 
These showed that, provided the cross passage was not | passage of the tank in the model or 8-02 ft. in the ship. 
uncovered, the period of the two tanks was practically | This level was about mid-way between the top of 


constant, being 2-5 seconds for a complete up and down 


the tank and the top of the cross passage. It is of 


motion of the water in one side. When the cross passage | interest to note that the natural period of the ship with 
was not full, however, the water rushed across in the | the tanks in action is not the same as the natural 
form of a wave, and with only 1 in. of water above the | period with them out of action, but is variable, depend- 


bottom of the passage, that is to say, with the water | 


ing on the amplitude of movement of the tank water, 


passage about half-full, the period was 4-0 seconds. | and the amount this movement lags behind the ship’s 


A small amount of throttling of the air or water pas- 
sages had no noticeable effect on the period. Calcula- 
tions of the periods of the tanks were made for varying 
quantities of water over the practicable range of working 


| movement. 


In Fig. 5 is shown part of a specimen record obtained 
from the machine, and it will be noticed that after the 
first few rolls the model settles down into its uniform 


level of the water in the tanks, and for a difference of | forced roll. The initial free oscillation, which added 
water level of 6 ft. there was less than a 2 per cent. | to the forced oscillation gives the irregularity of the 
variation in period. To obtain a measure of the resist- | first few rolls, is damped out by the resistance, and the 
ance to the flow of water in the tanks, strips of paper | loss of energy in one swing due to resistances is made 


were graduated and fixed to each side of the tank, and’ up by an equal gain of energy from the wave, thus 
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giving the uniformity of rolling. For each experiment 
the angle of this forced oscillation has been measured, 
and in Figs. 8, 9, and 10 curves of these angles are drawn 
on a base of wave-length. Scales of ratio of period of 
wave to period of ship are shown beneath. Figs. § 
and 10 represent the angle measured to the wave 
normal for the 3 deg. and 4 deg. waves respectively 
and Fig. 9 the angle to the vertical for the 3 deg. waves, 
The method of obtaining the angle to the vertical 
illustrated in Fig. 5, is rather laborious, and a direct 
method might be devised in another machine of this 
type. 

Comparing first the curves for the tanks out of action 
with those for the tanks fully in action, it will be seen 
that for the 3 deg. slope the tanks reduce the angle to the 





Model. | Ship. 





| 
Displacement, including water in 
tanks .. <s “4 .-| 202 Ib. 25.630 tons 
Weight of water in tanks -| 3-93 Ib. 500 tons 
K.B. é< it “> -| 7°25 in. 16-60 ft. 
B.M. -| 8°81 in. 20-15 ft. 
G.M. 2-31 in. 5-30 ft. 


G.M. (as reduced by free surface of 

water in tanks) ee < ne 
Bottom of tanks below C.G. .. Pr 
Period of double roll (isochronous), T. . 
Period of double roll, modified by 

free surface, Tr ee *e = 
Period of tank water, Tr 


3-95 it. 
*85 in. 1-95 ft. 
16-60 sec. 


66 sec. | 19-20 sec. 
-50 see. | 13-10 sec, 


ro won 
— uJ 
aon 
RD 
gz 








T. 

= 0-79 0-79 

T | 

zc i _— <o ‘i ..| 0-68 | 0-68 
' 





wave normal over an effective wave-length of from 
700 ft. to 1,800 ft. For the same wave slope the 
angle to the vertical is reduced over the range of from 
800 ft. to 1,950 ft. The reduction of rolling is con- 
siderable in the region of synchronism of period of ship 
and wave ; measured to the vertical it is from 17-7 deg. 
to 6-1 deg. for the 3 deg. slope at 1,600 ft. length, and 
to the wave normal a reduction of | deg. less. In the 
case of the 4 deg. slope the reduction of the angle to the 
wave normal is from 21-8 deg. to 8 deg. It will be 
noticed that the maximum angle of roll for the ship 
with the tanks out of action occurs at a ratio of period 
of wave to period of ship greater than unity. Fig. 11, 
showing the increase of period of ship at increased 
amplitudes, explains this. In Figs. 8 and 10 a curious 
difference is noticed between the curves for the tanks 
fully in action at about 1,100 ft. wave-length, the 
minimum for the curve for 3 deg. waves corresponding 
to a maximum for the 4 deg. waves. The difference 
may possibly be due to interference in the flow of the 
tank water due to it striking the tops of the tanks in 
the 4 deg. experiments. The tanks increase slightly 
the angle of forced roll on the shorter waves, and 
increase the angle considerably on the longer waves. 
This increase on the longer waves was not due to any 
interference of the flow of tank water, as the movement 
of the tank water was not excessive on these waves. 

Curves 2 to 4 in Figs. 8 and 9 show the effect of 
throttling the tanks. In no case does throttling the 
tanks produce a reduction in the angle of forced roll 
over the whole range of the experiments; in fact, 
the curves lie almost entirely between the curve for 
the tanks unthrottled and that for the tanks out of 
action. Unless some advantage is to be gained on 
irregular waves by throttling the tanks, it would seem 
better to cut them out of action when they are ineffective 
rather than throttle them. The procedure adopted in 
experimenting with irregular waves was to fix on a 
suitable wave, allow the model to roll on this wave 
until it had settled into its uniform forced oscillation, 
and then vary the periods of succeeding waves by 
altering the speed of rotation of the machine by 
cutting out resistance or pulling out the switch for 
a second or two. If we examine the waves so generated 
we find that they are not trochoidal. From the point 
of view of rolling the two most important things are 
the effective wave-slope and the period. The irregular 
waves generated have each the same maximum effective 
wave slope. Their periods vary with the speed of the 
machine, and we may consider their lengths varying 
with their periods. ,Now with a fixed maximum 
effective wave slope and varying length of wave we 
ought to get a corresponding variation of height. 
This variation of height cannot be obtained with the 
machine. The effect of the height of a wave on rolling, 
considered apart from wave-slope, is limited to its 
increase or decrease of the downward force of the ship 
due to the ship’s vertical motion. The machine does 
not quite accurately reproduce the motion of a ship 
on uniform waves, for it permits of no heaving into 
or out of the waves, but this is usually small in com- 
parison with the height of the wave. 

The effect of this variation of the downward force 
of the ship is to cause a corresponding variation in 
the righting moment, the effect of which will be shown 
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in a greater angle of roll to one side than the other. 
Experiments with the machine have shown that the 
difference in angle between a roll to port and one to 
starboard due to this variation is very small. Up to 
90 deg. roll the difference is only a fraction of a degree, 
and at 27 deg. the difference is only 2 deg. for this 
model. The error, then, in the machine failing to give 
correct heights for the irregular waves can, I think, 
be dismissed. One other remark must be made about 
these irregular waves. The change of period of the 
waves is bound to be a gradual one—that is, there is 
no sharp change in the speed of the machine at a 
wave trough, to represent the beginning of a wave 
of different period. Waves of 600 ft., 1,600 ft. and 
2,200 ft. effective length, and 3 deg. maximum effective 
slope were chosen as the basis for the irregular waves ; 
and the periods of successive waves were altered in the 


Fig. 7. CURVES OF DECREMENT OF ANGLE. 





wave the tanks reduced the rolling, in spite of the 
fact that on the longer uniform waves they increased 
the forced oscillation. This improvement seems to 
be due to the superior damping out of the free oscilla- 
tions by the tanks. Further evidence of this superior 
damping effect of the tanks is obtained from an 
examination of the first few rolls of the model on the 
uniform waves. These show that the model settles 
down into its regular forced roll more rapidly with 
the tanks in action than without, and the difference 
between the maximum angle reached in the first 
few swings and the ultimate forced angle is less with 
the tanks than without. 

With a view to testing the action of the tanks when 
the period of the tanks was nearly equal to that of 
the ship, the model’s G.M. was increased to correspond 
to a G.M. of 8-49 ft. in the ship. It being impossible 


Due. to the alteration of the period of the ship, 
and of her G.M., the moment of resistance of the 
resistances to rolling has been reduced. This could 
have been compensated for by having the holes in 
the plungers of the resistance gear plugged up and 
fresh ones bored, but the reduction of moment of 
resistance is not great. Experiments with 3 deg. 
effective wave-slopes were carried out on uniform 
and non-uniform waves. Fig. 12 shows curves of 
maximum angle of forced oscillation to the wave 
normal on a base of effective wave-length for the 
uniform waves. Due to the change of period of the 
model the maximum point of the curve for tanks out 
of action occurs on a shorter wave than in the other 
experiments, i.e., between 900 ft. and 1,000 ft. length. 
The curve for the tanks in action shows, as before, 





two humps, the first a larger one than before, and 


Fig. 10. MAXIMUM ANGLE OF FORCED OSCILLATION 


TO WAVE NORMAL. 
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Fig. 8. MAXIMUM ANGLE OF FORCED OSCILLATION TO WAVE NORMAL. 
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manner described above. Additional experiments 
were made with a 600-ft. wave of 6 deg. effective slope, 
as it seems probable that the effective wave-slope 
of some waves of about 600 ft. length is greater than 
3 deg. Experiments were made with the tanks out 
of action and fully in action. The maximum angle 
of roll to the wave normal reached on the irregular 
waves of 600-ft. basis was practically the same with 
the tanks in or out of action. With the 3 deg. slope 
the anti-rolling tanks had a slight advantage ; on the 
6 deg. slope they were equal, being 124 deg. to the 
wave normal. One effect of the tanks in action was 
to give steadier rolling—that is, there was less fluctua- 
tion of the angle of roll. This was a characteristic of 
all the results on irregular waves. With the 1,600-ft. 
basis wave the anti-rolling tanks reduced the rolling, 
and it was never found possible to roll the model to 
more than 10} deg., as compared with 164 deg. These 
angles are measured to the wave normal. As was to 
be expected, irregularity of period of wave reduced the 
tolling with tanks out of action in the region of 
synchronism, but only two or three waves of a period 


— to the model’s sufficed: to increase the angle | 
tom 4 deg. or 5 deg. to 15. deg. On the 2,200-ft. basis | 





to alter the period of the tanks, this was the only 
means of altering the ratio of tank to ship period. 
The change of G.M. was accompanied by a small 
change of moment, of inertia of the model. The 
following are the altered particulars of the model 
and ship for these experiments. The displacement of 
the ship and quantity of water in the tanks remains 
the same. 








| Model. Ship. 

G.M. an me ae on .-| 3°70 in. 8-49 ft. 
G.M. (as reduced by free surface 0} 

water in tanks) es ay .-| 3°11 in. 7°14 ft. 

Bottom of tanks above C.G... ..| 0-54 in. 1-24 ft. 

Period of double roll (isochronous), T | 2°44 sec. | 12-8 sec. 


66 sec. | 13-9 sec. 
50 sec. | 13-1 sec. 


Period of double roll, modified by 
free surface, Ty oe os ee 
Period of tanks, Ty 


to bo 








bi 1-02 1-02 
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the second a smaller one. With a view to discovering 
if throttling the tanks would reduce the angle of roll 
in the region of the first hump, three experiments 
were made with an 800-ft. uniform wave series with 
the water throttles one-quarter, one-half and three- 
quarters open. It was found that very little was to 
be gained by throttling, a further reduction of } deg. 
in the forced oscillation being the best result. 

Experiments were made with irregular waves in 
the same manner as before, but this time with basis 
waves of 600 ft., 900 ft., and 1,800 ft. length. On the 
600-ft. basis waves of 3 deg. slope the tanks as before 
reduced the rolling, but on the 6 deg. waves the tanks 
increased the angle, the maximum angle to the wave 
normal being 18} deg., as compared with 16} deg. 
with the tanks out of action. On the 900-ft. basis— 
that is, waves in the region of synchronism—the 
tanks reduced the angle from 18 deg. to 11 deg. On 
the longer irregular waves also the angle was reduced. 
It was found in the experiments on irregular waves 
that the model rolled, on the average, in the period of 
the wave. The only marked departure from this 
was when a very long wave followed a fairly heavy 
roll. The model then made one or two rolls in very 
nearly its own period. This fairly constant rolling 
in the period of the wave, on the irregular waves 
experimented with, is due, I think, to the fact that 
all the waves were of the same slope. Rolling in 
the ship’s period occurs at sea when a fairly heavy 
roll is followed by comparatively calm water, or by 
waves of no great slope. To reproduce these conditions 
on the machine we should have to vary our wave slopes 
as well as our wave-periods. This might be done by 
varying the length of the upper arm, which acts only 
as a guide to the wave normal rod. 

The following is a summary of the results obtained : 
(1) The anti-rolling tanks are more effective when the 
period ratio of tank water to ship (isochronous) is 
0-79 than when it is approximately unity. (2) On 
uniform waves over a range of wave-length in the 
region of synchronism the tanks reduce rolling. 
(3) For shorter or longer uniform waves the tanks 
increase rolling. For a vessel of 16 seconds period 











ENGINEERING. [APRIL 24, 1925, 








TRACTION ON RAILS BY INTERNAL-COMBUSTION ENGINES. 


(For Description, see opposite Page.) 














Fie. 21. Forp Ratt Car wir Tartary ARRANGEMENT FOR TURNING. Fig. 22. Savurer Rar Car JacKED UP FOR TURNING. 


the increase™on the longer waves can be ignored as 
waves of 2,000-ft. effective length and over, and of 
3 deg. effective slope, will probably never be met, 
so that with or without tanks the rolling will not be 
serious. (4) For uniform waves of less than 400 ft. 
effective length, and 3 deg. effective slope, no serious 
rolling is to be expected. Experiments are needed 
to see the effect of, say, 12 deg. or 15 deg. slopes 
with these smaller lengths. (5) On all the irregular 
waves experimented with, the tanks reduced rolling, | 
with the exception of the 6 deg. short waves. On these, 
with a period ratio of tank water to ship of 1-02, 
the tanks increased rolling slightly. Further experi- 
ment is desirable with shorter and steeper waves 
of varying wave-slope. 





STABILITY AND SEAWORTHINESS.* 
By C. Fropsaam Hout, M.Eng. 
(Concluded from page 496.) 


THERE are three points at which criticism may be | 
directed. First, it may be said that no sailor would 
allow his ship to come into synchronism with the waves 
in such extreme weather conditions as are here dealt 
with. It is true that he would not if he could help it ; 
it can always be avoided by altering the course. Yet 
machinery, propellers, and rudders do break down in 
bad weather ; sometimes the instant for ‘‘ heaving to ” 
is badly chosen ; occasionally the ship refuses to come 
up into the wind and hangs for a long time in a dangerous 
position. Again, dangerous rolling develops with great 
rapidity under conditions of synchronism ; it may not 
be distinguished from bad non-synchronous rolling until 
too late. Secondly, it may be said that our present 
knowledge of the resistance coefficients which must 
be used is not sufficient. This is so, but it can be 
remedied very simply in a short time by making experi- 
ments, and at no very great expense. Thirdly, the 
effect of free water or oil fuel on the maximum angle of 
rolling has been neglected. 

In general, it may be expected that the presence of 
free water or oil, which does not reduce the initial 
stability below the uafe minimum, will tend to reduce 
the rolling in the worst condition—namely, that of 
synchronous rolling; in other conditions of rolling 
it is possible that the maximum amplitude will be 
increased, but the margin between this amplitude and | 
that of synchronous rolling should not be lost. Although | 
the action of free water would seem to render the | 
ultimate safety of the ship more secure, yet the possi- | 
bility of unforeseen combinations of the periods of the | 
various tanks giving the ship sudden violent lurches | 
when synchronism is not présent, makes it inadvisable | 
to increase the permissible range of metacentric | 
height. 

Having defined a standard of safe stability applicable | 
to any ship, the next stage is to apply it in such a} 
way that the master can assure himself that his ship, | 
at the time of sailing, conforms with the standard 
and will remain so throughout the voyage. There | 
are two methods of doing this—indirect and direct. | 
The indirect method consists in making more or less 
approximate estimates of the height of the centre of | 
gravity or of the metacentric height. Such estimates 
can be made without calculations by mechanical means, 
or by the use of tables. These methods depend, 
however, for the accuracy of their findings on the 
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accuracy with which their user has taken account of 
the condition of his ship, and are not conclusive evidence en, waa erate a adh 
* read ituti i that the ship actually sails with the desired amount | an e safety of the ship is not ured , 7 

Ss Mimi a. of stability. Pit some tom is overlooked, the presence| The direct method consists in testing the stability 
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of free water is not realised, or the cargo is not actually 
stowed as has been allowed, the result is affected, 
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: the ship. There are two ways in which this may be 
one :— 
(1) By inclining the ship and determining the 
metacentric height ; 
(2) By observing the rolling period. 

The former method is well known, but requires time 
which can ill be spared, as well as some technical 
experience. The latter method can be made use of 
by means of the stability meter, an instrument devised 
for this purpose, with which the author has recently 
been experimenting. This instrument makes a record 
of the small oscillations performed by a ship in the 
comparatively still waters of a dock or harbour. It 
18 calibrated during an inclining experiment, and a 
stability scale is then prepared from which the frequency 
of rolling at any time can be converted by inspection 
into metacentric height. It has been found to give 
results very close to those of an inclining experiment. 
enw practical use on board ship stability scales can 

; made which show by inspection, after the frequency 
of rolling has been counted from a stability-meter 
record :— 

(1) The metacentric height at the time of the test. 
ap) Whether the metacentric height lies within the 

® range defined by Fig. 1 (page 494 ante), and the 








s 





ship is safe to go to sea; if not, what addition of 
ballast would correct it; and, if the test is made a 
little while before loading is complete, what further 
weight of cargo can safely be stowed. 

(3) Whether the ship may be dry-docked safely at 
the observed draughts. 

(4) Whether the metacentric height will lie within 
the safe range, after any desired weight of cargo is 
stowed in any desired manner. This type of scale 
will enable the stowage of the cargo to be schemed out 
before the work is commenced. The stability should, 
however, be tested by the stability meter before the 
loading is completed, or the ship sails, to ensure that 
the actual stowage is satisfactory, because prepared 
schemes are not often followed out in detail. 

This instrument can be used while work is in progress 
and causes no delay; the time taken to obtain a new 
record is only a few minutes. It is simple to manipu- 
late, and does not require special knowledge or training 
in the manipulation ; the scales are equally simple, and 
no calculations have to be made. It is of robust con- 
struction, and not likely to be damaged on board ship. 
The author’s experiments have been very promising up 
till the present, and he hopes to return to the subject 
when the instrument has been used in practice. 
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TRACTION ON RAILS BY INTERNAL- 
COMBUSTION ENGINES.* 
By M. Everne Brituit. 


(Continued from page 493.) 

THESE locomotives are generally intended for work 
in yards or for shunting. They drive on all wheels, 
and have the same range of speeds forward and reverse. 
In general terms, their tractive power, under conditions 
of good adhesionf, corresponds to about eight times 
their weight on gradients of 1 per cent., to five times 
the weight on gradients of 2 per cent., and two to three 
times their weight on gradients of 4 per cent. 

Rail motor-cars can be divided into several classes, 
according to the type of control arrangement :— 

(a) Rail motors driven from one end only. The rail 
motor vehicles that have been directly derived from 
the automobile come into this class. The question 
of turning round requires consideration in this case. 

(6) Rail motors capable of being driven from both 
ends. These lend themselves better to the usual 
conditions of working traffic, because they can be 
run in either direction, but the driving mechanism 
is more complicated. The various types may also be 
subdivided according to the number of axles (vehicles 
with' two axles or two bogies), and according to the 
number of driving axles. 

Rail motor vehicles may be constructed from an 
automobile chassis fitted with suitable wheels. Several 
manufacturers have designed special chassis comprising 
many of the automobile features but differing, for 
example, by elimination of the differential, the fitting 
of a bogie at the front, or the use ofa Bissel bogie 
or radial axle-box ; these arrangements are necessary 
for lines having sharp curves, particularly in the case 
of vehicles of long wheel-base. 

The problem of reversing may be solved in several 
ways. In the first place, turning may be avoided 
altogether by coupling two vehicles back to back 
as has been done on some of the English light railways ; 
in this case the motor on the leading vehicle alone 
drives. Small rail motor trains are sometimes made 
up by inserting a trailer between the two motor 
vehicles. The turning of rail motor vehicles may be 
effected by means of turntables adapted to the wheel- 
base of the vehicle. The Tartary arrangement enables 
a vehicle to be turned at any point on the track, 
provided that there is a level space at the side. One 
of the pairs of wheels is run on to a circular plate 
arranged on the track; the other pair of wheels, which 
are jacked up, are then carried at the centre of the 
axle on a wheel capable of rolling at right angles to 





* Paper read before the British Section of the Société 
des Ingénieurs Civils de France on April 1, 1925, 
Abridged. 

+ The generally accepted figures for the coefficient of 
friction for various conditions of rail surface are :— 


Very dry rail 20 per cent. of the adhesive 


weight. 

Fine weather ... 16 ee o” 
Heavy rain ine ee * *” 
Misty and damp 

weather - SZ »» % 
Fog wes sae po * 
Greasy rail (under- 

ground) o« *” ” 
Dead leaves fee Pe ” 


The use of sand enables a coefficient of friction to be 
obtained amounting to 25 per cent. of the adhesive 
weight. 
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TRACTION ON RAILS BY INTERNAL-COMBUSTION ENGINES. 















Fig. 37. 


the axis of the vehicle. The vehicle is turned about 
the centre of the turntable plate. 

The Saurer rail-motor vehicle (Fig. 22) comprises a 
turning arrangement that forms an integral part of 
the chassis. It is a sort of primitive jack arranged 
vertically under the centre of gravity, having a hand 
wheel geared to it which enables the vehicle to be 
lifted from a base carried on the track. In the case 
of normal gauge rail-motor. vehicles, the goods wagon 
turntables suffice for turning the vehicles on the 
Continent, provided that the wheel-base does not 
exceed 12 ft. Rail-motor vehicles of greater wheel-base 
require either a loop or a triangle to enable them to be 
turned, though it is occasionally possible, in the case 
of vehicles with long wheel-base to effect the turning 
on a locomotive turntable. 

In France a number of rail-motor vehicles driven 
from one end only have been made, amongst which 
may be noted the Campagne; the Berliet rail-motor 
(Fig. 23), of 40 h.p. and standard gauge, weighing | 
11-2 tons, which, on trial on the P.L.M. Railway, | 
has given a consumption of 0-52 gallon of petrol | 
per 100 ton-miles (1-46 litre per 100 ton-km.); the 
Berliet two-bogie rail-motor of 2-ft. gauge, in Morocco | 
(Figs. 24 and 25) and the French State Railway rail- 
motor (Figs. 26 to 29), a vehicle produced by transform. | 
ing a four-wheel railway carriage. In this latter the | 
mechanical arrangements, designed by Schneider & Cie., | 
comprise a 60-h.p. to 80-h.p. motor arranged trans- | 
versely in front. Transmission is effected by a chain 
drive to the leading axle. A luggage cupboard is 
arranged behind the motor set, and the driver’s com- 
partment is arranged at the rear end. This vehicle | 
weighs 14-5 tons, hauls a trailer weighing 10 tons, and 
the consumption per. 100 ton-km. amounts to 0-6 litre 
on hilly lines having gradients of 2 per cent. (0-21 
gallon per 100 ton-miles). 

tail motors with double driving arrangements 
satisfy the requirements of the traffic service better. 
The double driving arrangement requires separate 
sets of controls for the motor and for the brake gear, 
and the controls and rodding must be connected in such 
manner that they can be worked from either of the 
driver’s compartments. Some makers have replaced 
the rod control by compressed-air control. A double- 
bogie type of Renault rail motor has also been con- 
structed for the Carvin Mines and for the Algerian 
State Railways. This can be driven from each end, 
the controls being coupled to the gear by rods. 

The Scemia-Renault rail-motors (Figs. 30 to 33), 
present a special feature in the arrangement of the 
driving axle, which resembles that of an automobile 
back axle with suspension gear between the wheels ; 
the ends of the springs are hung in links allowing 
side-movement to absorb the shock when taking | 
curves. The brakes act on drums arranged outside | 
the wheels. The motor is fitted with an arrangement 
for enabling the three sliding gears for changing | 
speed to be controlled Ly a single movement of a bar | 
that is capable of being moved in two directions, axially 
and lengthwise. 

The Schneider rail motor (Figs. 34 to 37) has the 
motor arranged lengthwise near the centre of the vehicle, 
accessible through a door on the outside. The spring 
gear carried on swing links allows of transverse dis- 
placement of the chassis. The axle boxes are stayed 
in such a manner as to avoid their bearing against the 
horn-plates. The Schneider rail motors are fitted 
with clutch gear of the Fieux type, which is described 
below. 

The Deutsche Werke rail automotor (Figs. 38 to 40) | 
comprises a rigid metal body carried directly on two 
bogies. The motor set is carried on a frame suspended 
between the bogies independently of the body of the | 
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Fie. 43. Bogie or Hava Rar Car. 


car. This arrangement has the advantage that it 
allows the motor group to be readily dismantled, and 
it relieves the bodywork from the vibration of the 
motor. The motor has six cylinders, develops 100 h.p., 
and is fitted with a disc clutch and four-speed gear. 


The rail automotors of the Hannoversche Waggon- | 


fabrik (Hawa) comprise an example of the detachable 
motor set (Figs. 41 to 43). The frame carrying the 
mechanism is slung from the chassis of the vehicle 
with damping arrangements. It has a four-cylinder 
75-h.p. Daimler motor, and a four-speed gear, with 
wheels always in mesh, and the Mylius change gear 
which will be described below; the radiators are 
arranged on the roof at both ends of the vehicle. The 
Hawa rail motors are of two types, either two-axle or 


two-bogie, and are fitted. with one or two motors ; 








in the latter case each motor set, which is independent 
of the other, drives one axle. The arrangement of 
the two sets is symmetrical, and the driving gear 18 
operated by compressed air from either of the two 
driver’s compartments. : 
The automotor vehicles of the Allgemeine Elek- 
tricitits-Gesellschaft (A.E.G.), are arranged on a similar 
scheme, with one or two motors and one or two bogies 
(Figs. 44 and 45). They are driven by 75-h.p. M.A.N. 
motors, have four speeds, with gears always in mesh, 
and one clutch for each speed. The Waggonfabrik 
Wismar (E.V.A.), of Berlin, has constructed a rail- 
automotor in which the motor set is carried on the 
leading bogie (Figs. 46 to 48); the Diesel-Maybach 
motor gives 150 h.p. at 1,300 r.p.m.; there are four 
speeds and four clutches similar to those of the A.EG. 
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Fie. 48. 


vehicles ; the drive is through a double-bevel reversing 
gear to a cross shaft, which forms a dummy axle and 
drives the wheels by coupling rods. The radiators are 
arranged in the clerestory roof. The vehicle has two 
driver's compartments ; the bogie can be easily re- 
moved to give access to the driving gear. 


(To be continued.) 





CATALOGUES. 


Saws.—A list of wood saws in all the standard forms, 
and also tools for setting, is to hand from Messrs. Buck 
and Hickman, Limited, 2, Whitechapel-road, London, 


Med. 


patrond Tools.—Leaf catalogues of new tools, including 
les, taps, dies, spanners, small blow lamps and blow- 
Pipes, have been received from Messrs. Fry’s (London), 
Limited, 46, Upper Thames-street, London, E.C.4. 


Gas Heating and Cooking.—An illustrated pamphlet 
rhea the gas heating and cooking installation at the 
estminster Hospital has been issued by the British 


E.V.A. Motor Boats. 


Commercial Gas Association, 28, Grosvenor-gardens, 
London, 8.W.1. 

Twist Drill Making.—A catalogue of special machine 
tools for making twist drills from the material in rod form 
has come to hand from Messrs. Henry Hunt and Sons, 
Elsinore-road, Old Trafford, Manchester. It contains a 
| very complete account of the process of drill making 
| with illustrations of the various machines used. 
| Electrical Plant.—Two of the periodical bulletins 
| issued by Messrs. Oerlikon, Limited (Switzerland and 
France) have reached us from their London office, 35, 
| Norfolk-street, Strand, London, W.C.2. The articles 
| describe cranes, locomotives, induction-regulator plant 
at Manchester, and other installations by this firm. 

Mechanical Stokers.—Three types of mechanical 
stokers are described in a catalogue received from the 
Riley Stoker Company, Limited, Palace Chambers, 
Bridge-street, London, 8.W. 1. These are the Harring- 
ton, with suspended tile roof, the Riley with multiple 
retorts, and the Jones single retort for small low-set 
boilers both of the water-tube and internally-fired types. 
The Jones stoker is also suitable for many industrial 
furnaces. 

Small Steam Turbines.—Messrs. Scott and Hodgson, 
Limited, Guide Bridge, near Manchester, are making 








INTERNAL-COMBUSTION 


ENGINES. 





Roth steam turbines from 1 to 200 h.p. for auxiliary and 
small main drives. These turbines, it is claimed, prove 
very economical when used as pass-out turbines for 
supplying low-pressure steam for industrial heating 
processes. A catalogue dealing with them has been 
received from the firm’s London representative Mer. C. E. 
Dougias, 10, Gray’s Inn-square, W.C.1. 

Fuel Pulveriser.—An equipment for feeding 6 tons of 
coal dust per hour for heating rotary kilns for cement 
manufacture is described in a leaf catalogue received 
from Messrs. Vickers and International Combustion 
Engineering Company Limited, Africa House, Kingsway, 
London, W.C.2. The plant provides for pulverising the 
coal, as well as for conveying the raw coal and coal dust 
by mechanical means and by air blast. <A jet of flame, 
30 ft. long, which can be easily regulated, is produced in 
the kiln. 


Breakdown Cranes.—A catalogue received from Messrs. 
Ransomes and Rapier, Limited, 32, Victoria-street, 
London, 8.W.1, shows a number of breakdown cranes 
for railway work. Hand-operated cranes for lifting 
6, 12, 15, and 20 tons are dealt with and also steam cranes 
in a range of sizes for lifting from 10 tons to 65 tons. 
These cranes are capable of being hauled at high speed 
to the locality of an accident and are all suitable for 
general lifting as well as for use in connection with 
breakdowns. 

Oil-Well Equipment.—The Oil-Well Engineering Com- 
pany, Limited, Cheadle Heath, Stockport, have sent us 
eight pamphlet catalogues dealing with: oil-well equip- 
ment ; percussion drilling and fishing tools; elevators, 
tongs, and pipe tools ; rigs and derricks ; blocks, tackle, 





sheaves, hooks, and ropes ; pumping equipment ; steam 
|and power pumps; and engines and boilers. Each 
| catalogue is fully illustrated, and dimensions and prices 
| are given of the many tools and appliances included under 
| its heading. 

X-Ray Medical Apparatus.—Messrs. Watson and Sons 
(Electro-Medical) Limited, Parker-street, Kingsway, 
W.C. 2, have sent us a copy of parts I and II of their 
general catalogue. These parts are bound together, 
making over 400 pages of illustrated descriptive matter, 
well arranged and well indexed, and dealing with X-ray 
generators and radium and X-ray accessories. The new 
matter in the catalogue includes a hospital transformer 
outfit for generating X-rays, dental X-ray apparatus, and 
a differentiator for the alimentary tract. This catalogue 
also contains a list of technical books relating to the 
subject. 


Cranes.—A new issue of a catalogue of cranes made by 
Messrs. Stothert and Pitt, Limited, Bath, contains eight 
sections dealing with electric cranes for handling loads 
ranging from 5 ewt. to 200 tons for cargo handling, 
dock and wharf use, shipbuilding and warehouse work, 
&c.; and also with a series of capstans, winches, and 
hoists for various purposes. Further sections give 
particulars of a full range of steam cranes, and a final 
section with a belt-conveying plant adaptable to many 
mining, industrial, and transport systems. The firm 
is willing to lend to lecturers lantern slides illustrating 





the class of plant they manufacture. 








Tue InstituTION oF ELEcTRICAL ENGINEERS.—It is 
announced by the Council of the Institution of Electrical 
Engineers that in addition to the usual awards for papers, 
at the disposal of the Institution, the Cooper’s Hill War 
Memorial Prize, founded by members of the Royal 
Indian Engineering College, and awarded triennially 
in turn by the Institution of Electrical Engineers, the 
School of Military Engineering, Chatham, and the 
School of Forestry, Oxford, falls this year to be awarded 
by the council of the Institution of Electrical Engineers, 
who have selected for the subject of competitive mono- 
graphs ‘“‘ The Applications of Blectricity to Metalliferous 
Mining.”’ Papers submitted on this subject should reach 
the Secretary of the Institution, Savoy-place, Victoria- 
embankment, London, W.C. 2, to whom all inquiries 





should be addressed, not later than October 31, 1925, 
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TESTS ON A BLACKSTONE SPRING 
INJECTION COLD-STARTING OIL 
ENGINE. 


Tue firm of Messrs. Blackstone and Co., Limited, 
of Stamford, recently standardised a method of 
fuel injection which has been designed to meet the 
demand for a cold starting engine, working at moderate 
pressure on crude or residual oils, without the use of 
compressed air for the injection of the fuel. The 
method was illustrated and described in our issue of 
November 7 last, page 638. In this system the fuel 
is injected by means of a spring plunger consisting 
of two parts with a spiral spring between them. 
Fuel is delivered by a governed pump to one end of 
this plunger, the amount delivered being proportional 
to the load. The fuel moves the whole of the plunger 


warming. The-method of injection described produces 
combustion partially at constant volume and partially 
at constant pressure, giving a high combustion 
efficiency combined with low fuel consumption over 
a wide range of loads. The compression pressure is 
approximately 380 lb. per square inch, the initial 
pressure on full load 550 Ib. per square inch, and the 
mean effective pressure 100 lb. per square inch. 

Tests have recently been carried out on two of these 
engines by Mr. J. L. Chaloner, the results of which 
are given in Tables I to III herewith. 

Conventional methods and testing appliances were 
employed for takings the various records. Brake 
horse-power was determined by means of a simple 
form of band brake mounted on a water-cooled rim 
coupled to the crankshaft. The fuel used was deter- 
mined by fixing the fuel tank on a weighing machine, 





with its spring bodily outwards, so that the pump does | 


TABLE I.—Test Resutts or Horizontat 3-CyLinDER 250 B.H.P. ENGINE. 


Cylinder Pore, 141 


and water consumption was recorded by periodic 


n.; Stroke, 23 In. 














— | Overload. | Full Load. |  j-Load. 4-Load. | 4-Load. | No Load. 
} | | | | 

Speed Melty peel eee 229-0 | 233-5 235-0 238-0 | 240-0 R.P.M. 
Brake horse-power .. .-| 270-9 248-9 |} 190-8 127-6 64-8 | 0-0 B.H.P. 
Mean Indicated Pressure ..| 106-0 95-0 | 78-4 55:3 37-3 | 17-5 Ib. — square inch. 
Indicated horse-power 322-0 291-7 230-0 174-7 120-0 56-0 I.H.P. 
Mechanical efficiency ‘ 84-1 85-4 83-0 73-0 54-0 0-0 per cent. 
Fuel ro ES ‘2 --| 118°5 99-5 76-0 53°5 38-3 21-5 lb. per hour. 
Ditto (per B.H.P.) .. : 0-419 0-399 0-398 | 0-419 0-591 — lb. per B.H.P.-hour. 
Ditto (per I.H.P.) .. 0-353 0-341 0-330 | 0-307 0-319 0-383 Ib. per I.H.P.-hour. 
Lubricating oil Be 0-15 _— — _ _ — gallons per hour. 
Exhaust temperature 760 675 550 | 400 310 235 deg. F. 
Oil temperature - af 52 53 | 62 | 60 52 6 
Air temperature (inside test | | 

house oe a = 53 | 52 | 54 53 53 53 ,, 
Cooling Water— | | 

Riise ee et ase ee 52 | 51 | 50 50 50 ,, 

Out wa es ~a). oo 114 | 109 | 92 92 86 ,, 
Cooling water used .. ..| 827 818 | 678 | 695 635 620 gallons per hour 
Thermal efficiency (B.H.P. | | 

basis) r. tye : | 33-5 35-2 | $5:3 33°5 23-7 — per cent. 
Fuel burnt per square inch | | | : 

piston area per hour oa 0-24 0-21 | 0-16 | 0-12 0-08 0-05 lb. per hour. 
Fuel burnt per cubic foot | | | 

cylinder volume .. as 0-0027 | 0-0025 0-0018 | 0-0013 | 0-001 0-0005 Ib. 











Taste IJ.—Test Resvutts or HorizontaAt SINGLE-CYLINDER 17 B.H.P. ENaIne. 
Cylinder Bore, 7-5 In.; Stroke, 15 In. 








| | 
= | Full Load. | 3-Load. t-Load. | 3-Load. | No Load. 
j j 

Speed. . -s ee as A = 275 274 | 292 296 | 300 R.P.M. 
Brake horse-power .. i. ba ae 17-3 13-2 | 9-1 4-6 | — B.H.P. 
Mean indicated pressure .. oie Je 92-8 | 74-6 | 55-6 | 87-0 21-6 lb. per square inch. 
Indicated horse-power .. Bi re 21-2 |} 17-1 | 18+5 | 9-2 | 5:4 LHP. 
Mechanical efficiency * 3 ye 81-4 | 77:4 | 67-1 | 60-5 — per cent. 
Fuel consumption .. ss ~ we 8-65 6-54 5-0 3-42 2-25 lb. per hour. 
Ditto (per B.H.P.) .. oy veake ee 0-500 | 0-496 0-548 0-738 | — Ib. per B.H.P.-hour. 
Ditto (per I.H.P.) .. = BS A 0-418 0-383 | 0-371 | 0-371 0-415 Ib. per I.H.P.-hour. 
Cooling water— | : | 

a iis 6 7 a 7 is 52 54 | 54 54 54 deg. F. 

Out me se ee ie + oof eR | 119 | 104 95 94 deg. F, 
Quantity used 5#: i. * 5 57:5 49°5 | 49-5 46-0 — gallons per hour. 
Thermal efficiency (b.h.p.) Fee oe 28-0 | 28-2 a. a 19°3 — per cent. 
Fuel burnt per hour per square inch piston | 

area ae Py on rip ee 0-20 0-15 j 0-11 0-08 0-05 Ib. per hour. 
Fuel burnt per cubic foot cylinder volume 0-0027 | 0-0021 | 0-0015 0-001 =| 0-0007 Ib. 

| 











TABLE III.— Report on the Fuel Oil Analysis Prepared | 
from a Sample Collected Gradually During the Tests. | 


Spee gravity at 60 deg. F. .. A .. 0-887. 
Viscosity ( wood No. 1) at 100 deg. F. .. 63 secs. 
Hard asphalt (I.P.T. method) .. uA .. 0-6 per cent. 
Sulphur .. se oe Se 1-1 per cent. 
Calorific value (per Ib. fuel) — 
Gross... ss yee a aia -» 19,360 B.Th.U. 
Net ws ‘ 18,160 B.Th.U. 


not have to work against pressure. When the pump 
stroke is completed, the plunger spring is compressed 
by a lever which presses against its outer member, 
the inner member being held by abutting on the fuel, 
which is retained by the spraying valve. The latter 
is normally kept closed by a second spring, and 
when the pressure of the latter is relieved by the action 
of the valve mechanism, the fuel pressure opens the 
valve, and the spring between the two parts of the 
plunger injects the fuel into the combustion space, 
where it is ignited by the heat of the compressed air. 
It will be observed that with this system the fuel is 
injected under the same pressure and at the same speed 
whether the engine is running at its normal speed or 
slowly as at starting, with the result that the engine 
can be started up from cold with the fuel upon which 
it is to be run. Further points are that the fuel is 
always injected at the same point during the stroke 
of the engine, and the high-pressure section of the 
injection system is confined to the spray-box attached 
to the cylinder head. This box is machined from a 
solid steel block, and there is no length of fuel oil 
piping under high pressure, either momentarily or 
permanently. The fuel is not pre-heated before 
entering the injector, unless the engine is required to 
work upon a fuel which could not be pumped without 








records of the water level in a calibrated tank fitted 
with a suitable size of discharge orifice. The various 
temperature records were taken with mercury ther- 
mometers. In the case of the exhaust temperature, 
the thermometer pockets were fixed in the exhaust 
bend as close as possible to the cylinder head. 

Table I shows the summarised results of the 
various tests carried out on a three-cylinder engine, 
whilst Table II shows similar records for a single- 
cylinder unit. In Table IIT an analysis of the fuel 
used throughout the tests has been tabulated. 

In commenting upon the tests, Mr. Chaloner points 
out that the fuel consumption is very satisfactory, 
and the total variation between consumption figures 
for loads ranging from overload to half-load is less 
than 5} per cent. on the consumption value for full- 
load conditions. The thermal efficiency (on a basis 
of brake horse-power) is over 35 per cent. for loads 
varying between full load and three-quarter load. 
The mechanical efficiency at full load is as high as 
85 per cent., thus only 15 per cent. of the developed 
power in the cylinder is absorbed in frictional and other 
non-productive losses. The exhaust temperatures for 
the different loads are favourably low, thus indicating 
a high combustion efficiency. 

Throughout the tests the engines ran entirely satis- 
factorily, without any signs of vibration and with an 
entire absence of such “ knocks” as are indicative 
of high injection pressures in the injection pump or 
excessive rate of pressure rise in the cylinder. An 
inspection of the vital parts on the completion of the 
tests proved satisfactory, and indicated that ample 
bearing surfaces were provided, and that the lubricating 


——. 


WHEEL FRICTION AND PIPE 
LOSSES IN TURBINES. 


In 1912, Professor William Kerr carried out a series 
of experimental investigations on the steam friction of 
turbine wheels in the engineering laboratories of The 
Royal Technical College, Glasgow. The results were 
presented in a paper to The Scientific Society of the 
College, and this was reprinted in ENGINEERING (see 
vol. xevi, page 268). In this early work the experi. 
ments were made with a three-row wheel of a 250-kw. 
turbine. Recently other work was undertaken to 
study the same actions for a single row impulse wheel, 
It was anticipated that the new work would lend 
itself to a similar analysis as the older investigation, 
but this view was found to he wrong. It was, therefore, 
decided to review the whole subject anew with the 
intention of reconciling the results with each other 
and with the underlying theory. In the course of 
studying the relationship of the results, it was found 
that the customary logarithmic plotting proved 
completely misleading when dealing with bladed 
wheels. By the study of the actions of the disc 
and of the blading separately, it was found possible 
to evolve general equations for each, which gave the 
loss in horse-power in terms of speeds, the dimensions, 
the ratio of the arc of admission of the steam to the 
full circumference, the specific volume of the steam 
and the temperature. Taking S as the mean blade 
speed in feet per second, d as the mean blade ring 
diameter in inches, V as the specific volume of the 
steam in cubic feet per pound, /, as the blade height 
in inches at the inlet edge of the first row, and /, for 
the similar dimension at the outlet from the last 
row, T as the temperature in degrees Fahrenheit 
absolute, and r as the ratio of the are of admission to 
the full circumference, it was found that the disc 
loss in horse-power N, was given by the equation :— 


n= (YF Ge [0—4) 
“hal ha 


In this expression the constants deduced from the 
experimental work were a = 0:0046 and 5 = 0-25. 
The expression for the blading loss in horse-power 
N,, using the same notation, was found to be :— 


= (ig6) (io) (7) ba-n {(z)* + (2H 


In this equation the constant 6 was found to be 9-3, 
12-5 and 17-9 for one, two and three row blading, 
respectively, and the index . was found to be 1-5. 

It should be stated that the experimental work 
involved in these determinations was undertaken 
with the assistance of grants from the Department of 
Scientific and Industrial Reseatch and the results 
were given in the first issue of a new five-shilling 
quarterly, The Journal of the Royal Technical College, 
which is published by the College authorities in 
Glasgow. Another article in this number of the 
Journal concerns ‘‘ The Pipe Losses in Steam Nozzles,” 
and is the joint work of Professors A. L. Mellanby 
and W. Kerr. The discussion of this subject provides 
a fairly complete presentation of the effects of nozzle 
finish on the magnitude of the losses. In one section 
of this article it is shown that when pipe losses alone 
were considered, the efficiency or velocity coefficient 
must increase with the speed within the turbulent 
range. To those who are concerned with the estima- 
tion of nozzle losses, the reduction of the loss equations 
to forms and graphs systems suitable for ready calcu- 
lation given in this article, must prove of great in- 
terest. The Journal, in addition to these articles on 
engineering matters, contains nine others on the 
results of investigations into chemical, metallurgical 
and petroleum problems and concludes with a series 
of College Notes, in which reference is made to the 
life work of the late Sir George Beilby and the late 
Professor J. G. Longbottom. 





CHEMICAL ANALYSIS OF BOILER Piates.—Specification 
of maximum allowances of the impurities in iron an! 

steel are not infrequently included in acceptance tests of 
boiler plates and other material. The practice does not 
meet with general favour because the analytical results 
vary too much with the accidental conditions of taking 
samples and other factors. The testing department of 
the Technical High School at Stuttgart has recently 
protested against drawing too narrow limits. They 
deposited sulphur and phosphorus on four plates. The 
charge analyses yielded in the case of two plates, 
S. 0-021, P..0-034 per cent. Test rods were made from 
the two plates, and each rod was analysed in two labora- 
tories, the one a gover t institution, the other at some 
large metallurgical works. The values found were: 
S. 0-037, 0-026, 0-044, 0-032; P. 0-029, 0-025, 0-033, 
0-033 per cent. The percentages were certainly not 








oil system worked efficiently. 


high, but discrepancies of 40 per cent. were observed. 
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«‘ ENGINEERING’? ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 


The number of views given in the Specification Drawings is stated 
in each ease; where none is mentioned the Specification is not 


ill 4 

Where inventions are communicated from abroad, the Names, &c., 
of the communicators are given in italics. 

Copii of Specifications may be obtained at the Patent Office, Sales 
Brane , 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform F sage of 18. ‘ 

The date of advertisement of the acceptance of a Complete 
Specification is, in each case, Fogo after the abstract, unless the 
Patent has been sealed, when the word “* Sealed’’ is —— 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of osition to the grant of a 
Patent on any of the grounds menti in the Acts. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


225,419. James Keith and Blackman Company, 
Limited, London, and G. Keith, London. Gas and 
Air Compressors. (3 Figs.) January 31, 1924.— 
The invention has for its object to provide a lubricating 
device for supplying to gas and air compressors oil in 
small quantities without danger of stoppage on the 
one hand or over lubrication on the other, with the 
additional advantage that the lubrication starts and 
stops with the operation of the compressor. 1 denotes 
the casing of a rotary compressor mounted on and in 
communication with a box base or oil chamber 2. Con- 
nected to the box base or chamber 2, close to the bottom 
of the latter, is a pocket 3, the upper edge of which is 
set in an inclined plane, the arrangement being such 
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that the lowest point of the edge is below the upper 
wall of the connection 4, so that when oil is poured 
into the pocket 3 the level of the oil which floods the 
floor of the base 2 will not rise higher than this lowest 
point, and the pocket 3 will thus always be open to the 
gas or air space in the box base 2. A removable cap 
5 serves normally to close the pocket 3. Within the 
pocket 3 is a tube 6, the upper end of which is above 
the maximum oil level in the pocket 3 and open to the 
gas space. From the lower end of the tube 6 @ con- 
nection 7 is led to the compressor 1 at a point where 
the gas or air pressure is lower than in the base or oil 
chamber 2. Within the tube 6 and within the pocket 
3, external to the tube 6, a wick or worsted syphon 8 of 
the usual type is inserted. (Sealed.) 


225,064. A. C. Cars, Limited, Thames Ditton, 
and S. Smith, East Twickenham. Valves. (2 Figs.) 
December 1, 1923.—The invention relates to lift valves 
primarily intended for application to the inlet and 
exhaust valves of internal combustion engines. The 
primary object of the invention is to provide an im- 
proved method of transmitting the thrust of the spring 


-te the valve stem in such manner that the valve stem is 
‘weakened as little as possible and that the spring load 


thereof is distributed as much as possible. According to 
the invention, the valve stem 1 is provided with a sleeve 


Fig.2 
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6 which receives the thrust of the spring 5 and between 
this sleeve 6 and the valve stem 1 is a number of gripping 
blocks 8 having tongues 10 projecting inwards to engage 
_ slots 2 in the valve stem, either the interior 
o! the sleeve 6, or the exterior of the blocks 8, or both, 
being inclined or conical so that the spring thrust forces 
the blocks 8 radially inwards to grip the stem. The 
frip between the sleeve and the stem, therefore, is partly 
rictional, and not only is it distributed well around 
the stem, but it exten: 
the stem. (Sealed.) 


Bh mde The Olsen Engine Syndicate, Limited. 
ene London, and 8. D. Olsen, Holborn, London, 
rnal Combustion Engines. (2 Figs.) July 30, 


over a considerable length of 





1923.—The invention has reference to means for injecting 
liquid fuel into internal combustion engines. a represents 
the hollow body of the injectot device, 6 the engine 
cylinder and 6! the working piston. The injector a is 
adapted to be fixed into the end cover of the engine 
cylinder b to form a distinct and self-contained unit. It 
is supplied with oil by a side inlet and an annular 
groove, such as a2,a3. cis the compressor or injector stem 
or a which is worked through a lever d pivoted at d 
and actuated by the drop cam e which is driven by a 
timing shaft el! from the engine. This cam is so shaped 
that after drawing back the plunger it releases the same and 
allows it to perform its injecting stroke unrestricted in any 
way and entirely under the action of its spring or springs 
j. The injecting or forcing stroke is thus quite inde- 
pendent of the engine speed and remains uniform and 
equally rapid no matter how slowly the engine may be 


working. g is a short vent or passage leading directly 
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to the engine cylinder from the injector device, this 
being arranged centrally in the end of the injector and 
having the funnel portion or mouth g! opening into the 
latter as in Fig. 2. h is the oil duct through which the 
oil is forced by the plunger from the interior of the small 
injector chamber, as the plunger moves forward. This 
oil duct may be, more or less, radial and opens into the 
side of the funnel mouth g!. In this way any blowing 
back of the oil into the oil duct or any emptying of the 
duct as the air enters the injector for the cylinder, is 
obviated. Consequently the instant the action is 
reversed and the extra-compressor or injector starts to 
return the air charge to the engine cylinder, the oil is in 
place immediately ready to mingle with the returning 
air and to be instantly atomized or formed into a spray 
thereby as the two pass through the fine air passages or 
contracted end of the funnel. (Sealed.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

225,284. William Cotton, Limited, Lough- 
borough, and C. H. Aldridge, Loughborough. 
Friction Clutches. (2 Figs.) August 28, 1923.— 
The invention relates to friction clutches of the type 
in which there is loosely mounted upon the shaft to be 
driven a wheel having a flange with which engage 
segments capable of transverse movement with respect 
to the shaft, these segments being moved outwards 
to clutch the wheel to the shaft and inwards to free 
the wheel from the shaft by means of levers actuated 
by a collar which can be moved along the shaft. A is 
the shaft which is to be driven. Mounted loosely upon 
this shaft is a gear wheel B meshing with a pinion C 
on a motor shaft D. On one face of the wheel B is a 
cylindrical flange B!. Fast on the shaft A is a sleeve 
E, in slots in which can move two arms F, on a seg- 
ment G covered with leather adapted, when the seg- 
ment is suitably moved, to engage the interior surface 
of the flange B!, and so clutch the shaft A to the wheel 
B. f indicates a second pair of arms on a second segment 











g also coated with leather. On the far side of the 
shaft from each segment the arms of each pair F, f are 
connected by cross bars H, h, respectively, and upon these 
bars can bear adjustable stops, such as screws K, k, 
screwed into the ends of two levers L, 1 mounted upon 
pins M, m carried by brackets e, e on the boss E. 

is a collar which rotates with the shaft A but can be 
moved endwise along it and carries two springs O, O, 
which bear against the tails of the levers, L, J. The 
collar has a circular. groove m formed in it in which 
works a stud P on an arm Q mounted on fixed pivot q; 
the end of this arm is connected by a link R to a collar 
r upon a rod §, the collar being prevented from moving 
longitudinally upon the rod by fixed collars s, s clamped 
on the rod. Thus by moving the rod § in the direc- 
tion indicated by the arrow the collar N will be moved 
along the shaft A and the springs O will turn the levers 
L, 7 on the pins M, m and the screws K, k will therefore 
press the cross bars H, h towards the axis of the shaft 
A and thus the segments G, g will be caused to engage 
the flange B!. In this way the shaft A will be rotated by 





the wheel B. In order that the segments may be 
definitely moved out of engagement with the flange B! 
when it is desired to stop the shaft A, the collar N is 
provided with two extensions T having bevelled ends 
which engage inclines on the cross bars H, A and so move 
the cross bars outwards from the shaft as the collar 
N is moved to the right. The segments are there- 
fore withdrawn from engagement with the flange. Fast 
on the end of the rod 8 is a cross piece U sliding upon 
two rods V carried by a bracket X loose on the rod 

and by a similar cross piece u fast on the end of the 
spindle w of a drum or other starter W ; thus by turning 
the ro@ S by hand the spindle w may be also turned. 
This spindle may connwol ix any wal known way the 
circuits of a motor which drives the shaft D. (Sealed.) 


MINING, METALLURGY AND METAL 
WORKING. 

225,379. Blantyre Engineering Company, Limi- 
ted, Blantyre, and C. Rogerson, Blantyre. De- 
hydrating Coal. (3 Figs.) December 1, 1923.—The 
invention relates to a plant adapted primarily for de- 
hydrating coal. The en of the invention comprises 
essentially a hollow rotary drum 1 having a lateral wall 
of perforated material through which the water escapes 
and towards one end of which drum the coal isintroduced, 
said drum being associated with fixed internal scraping 
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and guiding appliances 2, whereby the wall is scraped 
and material scraped off carried round with the drum a 
suitable number of times while being also moved end- 
wise, a final fixed scraper 5 at or near the summit of 
the arch presented by the lateral wall of the drum, and a 
chute 6 for delivering the dehydrated or cleaned material. 
The scrapers 3 are inclined to the axis of rotation and 
merge into spaced guides 3 presenting between them 
channelways.—(Sealed.) 


MOTOR ROAD VEHICLES, 


225,133. P. B. Ashworth, Cam, Dursley. Vari- 
able Speed Gearing. (2 Figs.) May 23, 1924.—The 
invention has relation to variable speed gearing of the 
friction disc type, and provides means whereby the discs. 
are moved in relation to one another automatically as 
the load and/or the driving power varies. Variable 
speed gearing of the friction dse type, in accordance 
with the invention, comprises a driving shaft 1, a driven 
shaft 2, a primary or driving disc 5, a secondary or driven 
disc 6, means to place the primary and secondary discs 
in driving connection with the driving and driven shafts 
respectively, and means, not including a spring, to alter 
the positions of the discs so that the load reaction is 
balanced by the driving thrust. The discs 5, 6 are 
mounted back to back on a sleeve 7 to which the disc 5 
is fixedly secured. The disc 6 is loose on the sleeve 7, 
which, in turn, is loose on the driving shaft 1. The 
primary disc 5 has an arm 8 and the secondary disc 6 





has an arm 9. The drum 3 has externally a helical cam 
groove 10 with which a pin 11 on the arm 8 engages, and 
the drum 4 has likewise a helical cam groove 12 with 
which a pin 13 on the arm engages. 14 is a casing which 
is mounted at one end on the driven shaft 2 and at the 
other end is carried by a sleeve 15 that is mounted on 
the driving shaft 1. The casing 14 carries a number 
of dises 16 with which the primary and secondary discs 
5, 6 are in rolling contact on opposite sides of a diametral 
line. The sleeve 15 slides on the driving shaft 1. 
At one end it is subject to the influence of a spring 17 
and at the other end, within the casing 14, carries a 
disc 18 between which and a dise 19, by which the drum 
3 is mounted on the driving shaft 1, balls 20 are disposed. 
The parts 15, 17, 18, 19, 20 form, in effect, a centrifugal 
governor, the balle 20 tending under centrifugal force 
to move outwards or inwards. In operation, the 
driving shaft 1 transmits the drive to the drum 3, from 





53° 


ENGINEERING. 


[APRIL 24, 1925. 








which it passes through the cam 10 and co-acting mem- 
ber 11 to the disc 5. The disc 5 drives the discs 16, 
which, in turn, drive the disc 6, which transmits the drive 
through the parts 12, 13, 4 to the driven shaft 2. As the 
load and/or driving power varies, the discs 5, 6 are moved 
automatically across the faces of the discs 16 and the 
re ratios are thereby altered. If the motor driving shaft 

should increase or decrease in speed, the balls 20 move 
outwards or inwards with regard to the discs 18, 19, and 
the casing 14 is moved endwise of the shaft 1; the 
discs 16 move with the casing 14 and, as a consequence, 
the gear ratios are varied.—(Sealed.) 

¢ 


RAILWAYS AND TRAMWAYS. 


224,030. The Brush Electrical Engineering 
Company, Limited, Loughborough, and W. E. 
Hall, Sutton, Bonington. Tramway Vehicles. 
(6 Figs.) August 29, 1923.—In the specification of 
Letters Patent No. 209,933 there is described a well 
type of tramway vehicle in which straight sole bars 
are connected by cross members having upwardly 
inclined ends, the platform bearers being borne 
beneath the headstock upon transverse members also 
having upwardly inclined ends attached to the sole 
bars. According to the present invention, in order 
that such a vehicle may be run on bogies, the same is 
equipped, for each bogie, with a body bolster of well 
type such as is used in other kinds of tramway vehicles, 
the ends in this instance being upwardly inclined to 
suit the formation of the well of the vehicle and con- 
nected to the straight sole bars. Each bogie truck 
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similarly is provided with a well type of bolster—that 
is to say, having upwardly inclined ends which are 
connected to side members of the truck of substantially 
the usual pattern, or it may be provided with a straight 
bolster connected to side members of a well type—that is 
to say, having a stringer arranged at a lower level than 
usual between the axle bearings. The pivotal connection 
between the bolsters may be of any ordinary or suitable 
type. 1 represents the underframe bolsters whereof 
one is associated with each bogie truck, having their 
ends inclined upwards to suit the formation of the 
well of the vehicle, 2 being the sole bars to which they 
are appropriately connected. Each bogie truck has 
a well type of bolster 3—-that is to say, having inclined 
ends upwards, supported by springs upon side members 
4 of the truck of a well-known pattern. (Sealed.) 


SHIPS AND NAUTICAL APPLIANCES. 


224,942. N. Hingley and Sons, Limited, Dudley, 
and J. E. Fletcher, Dudley. Stockless Anchors. 
(5 Figs,) August 15, 1923.—The invention has reference 
to anchors of the “ stockless ” t 1 designates the 
head portion generally, which is usually in practice 
designed so as to weigh more than half of the total weight 
of the anchor. 2 are the trunnions; 3 the shank; 
































and 4 the arms or flukes. In the portions of the head from 
which the flukes 4 extend, the large chambers 5 are cast 
so that the metal round these chambers is comparatively 
thin, as shown. The chambers extend from the ends 
inwards, to the degree as shown, so that a wall of 
metal remains between the ends thereof and the hole 
9 in the head through which the head of the shank 3 
passes, and in whick it lies and works. The requisite 





full weight required in the anchor head is made up or 
attained by the cast metal blocks 6, which are intro- 
duced through the open ends of the chambers 5 which they 
practically fill. The blocks are held in position by cross 
rivets 7. The portions of the head from which the 
upper ends of the arm 4 extend, are convex at their 
upper part, and from the edges of this part, the contour 
of the head is in the form of downwardly inclined portions, 
the lower parts of which merge into the roots or upper 
parts of the flukes; and from the portions of these 
upper edges of the convex parts, the trippers 8 extend. 
Thus, the end portions of the head are of triangular 
chambered form, and the chambers 5 are correspondingly 
made, as are also, of course, the blocks 6, which fill them. 
By the construction shown, the weighting blocks 6 
are protected, so that they do not become subjected to 
stress and the possibility of fracture, in case the anchor 
should fall violently on its head in striking the bottom. 
(Sealed.) 


STEAM ENGINES, BOILERS, EVAPO- 
RATORS, &c. 


224,583. The Ramsay Condensing Locomotive 
Company, Limited, Glasgow, and G. F. Jones, 
Cheadle Hulme. Condensing Steam. (9 Figs.) 
August, 9, 1923.—The invention provides an evapora- 
tive condenser comprising, in combination, an upper 
inlet header 14 for the vapour to be condensed, a lower 
outlet header 17, a nest of vertically disposed tubes 
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13 connecting the headers, a casing 10, 11, 12 surround- 
ing the nest of tubes and having a horizontal throughway, 
a fan 20 at one end of the casing to direct a blast of air 
or other gas through it, a number of liquid spraying 
jets directed transversely to the air blast aforesaid, 
and means to supply liquid under pressure to the jets. 
(Sealed.) 


224,945. H. L. Guy, Manchester, and Metro- 
politan-Vickers Electrical Company, Limited, West- 
minster. Steam-Actuated Ejectors. (1 Fig.) August 
17, 1923.—The invention relates to feed-water heating 
in conjunction with ejectors for steam condensers. The 
apparatus illustrated comprises feed-water heaters 1 
and 2, each of which comprises a substantially cylindrical 
casing 3 provided with water inlet and outlet ports 
4 and 5, a central end opening 6, a drain port 7, and 
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a port 8 for the discharge of non-condensible gases, 
this latter being omitted from the illustration of the 
heater 2. The casing 3 is divided into compartments 
9, 10 and 11 by tube plates 12 and 13, in which latter 
are secured the lower ends of the inner and outer tubes 
14 and 15 of Field tubes composing the tube nest 16, 
the Field tubes being further supported by a perforated 
plate or bracket 17 and baffles 18 suitably mounted 








in the interior of the casing 3. Mounted on the top 


of the feed-water heaters 1 and 2 are ejectors 19 and 29 
of known construction, the diffusers 21 of which are 
connected with tubular baffles 22 which B ancve through 
the openings 6 of their respective feed-water heaters 
into spaces left for their reception at the centres of 
the tube nests 16. The water outlet port of chamber 
10 of heater 1 is connected with the chamber 10 of 
the heater 2, and the port 8 of the heater l is connected 
with the entraining inlet 23 of the ejector 20. In 
operation, fluid discharged from the diffuser 21 of the 
ejector 19 enters the tubular baffle 22 and is conveyed 
by the latter to the lower part of the tube nest 16, 
from which it flows upwards in contact with the: 
tubes 15, being constrained to follow a tortuous path, 
as indicated by the arrows, by the baffles 18. Feed 
water is admitted to the compartment 9 of the heater } 
through the inlet port 4, and flows upwards through 
the tubes 14 and downwards through the tubes 15 
to the compartment 10, from which it flows by way of 
the outlet and inlet connections joining the two heaters 
into the compartment 10 of the heater 2. Duri 
its passage through the tube nest of the heater i 
the feed water condenses the condensible vapours 
discharged from the ejector 19, the condensate boing 
drained away through the port 7. The non-condensible 
gases discharged by the ejector 19 pass through the 
port 8 of the heater 1 to the ejector 20, where they are 
entrained by the motive fluid of the latter and pass 
downwards through the diffuser 21 and baffle 22 to 
the lower part of the tube nest 16 of the heater 2, 
From here they pass up in a tortuous path as in 
the heater 1, the condensible vapours being condensed 
by the cooling action of the feed water which passes 
upwards from the chamber 10 of the heater 2 thro 
the tubes 15 and downwards through the tubes 14 
to the chamber 9, from which it passes to the boiler 
or to the next heater of the series by way of the outlet 

rt 5. Vapours condensed in the tube nest of the 
Coe 2 are drained away through the port 7 while 
non-condensible gases pass away to the atmosphere 
through a port, not shown, corresponding to the port 8 
of feed heater 1. (Sealed.) 


225,026. C.Evans, Chiswick. Water Tube Steam 
Boilers. (1 Fig.) October 25, 1923.—A boiler accord- 
ing to the invention comprises two lower water or mud 
drums 3, 4 and upper steam and water drums 1, 2 con- 
nected together by —— tubes and arranged in such 
a manner that at the forward end of the boiler the 
straight tubes 5, 6 connecting the upper drum 1 with the 
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lower drums 3, 4 enclose between them a furnace and 
primary combustion chamber 9, and the straight tubes 
5, 5 connecting the lower drum 4 with the upper drums 
1, 2 enclose between them a secondary combustion — 
chamber 10 when two upper drums are employed, and 
two secondary combustion chambers when three upper 
drums are employed. (Sealed.) 


MISCELLANEOUS. 


224,021. J. Bonthrone, Liverpool. Metal Pipes. 
(5 Figs.) August 21, 1923.—Heretofore, in the produc- 
tion of flanged metal tubes, it has been proposed to 
form the tubes at the ends with a double fold or flange, 
by submitting them to axial pressure with aid of a die or 
mandrel and matrix. According to the invention, a similar 
process is applied to pipes of ductile material, such a8 
copper, whereby under applied axial pressure a definite 
thickening of the wall of the pipe takes place during the 
formation of the double flange. a designates a pipe, 4m 
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end whereof has been so compressed that the original 
end portion of its wall is bent inwards or tumbled te 
form a flat inward lip or ledge al, and cause the part 
immediately under the lip or ledge a! to bulge outward 
and form a circumferential beading having a greater 
diameter than that of the pipe a and a corresponding 
circumferential cavity a3 in its inner surface. It will 
observed that as the result of the compressing operation, 
the pipe end is thicker than the body of the pipe 
(Accepted November 12, 1924.) 








